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APPENDIX  B 

SQI  TRIAL  BURN  REPORT 
TABLE  OF  CONTENTS 


SECTION 

TITLE 

B.l 

AIR  TEAM  FIELD  DATA 

B.1.1 

Field  Data  Sheets 

B.1.2 

Procedural  Checklists 

B.1.3 

Calibration  Data  Forms 

B.2  SAMPLE  CALCULATIONS 


TB.RPT\KMA:05189008001.7020 


?  f 


o 


V 


g  \*h*r«cftiift«8mMorm*VOOgjOFnF?  ORW 


EPA  METHOD  0050  HYDROCHLORIC  ACID 
SAMPLE  RECOVERY  AND  INTEGRITY  DATA  FORM 


Plant 


kn£-  JQ~P 


Sample  Location . 


_Sample  Date. 
_Run  Number 


€>-(o-  V3 


Sample  Recovery  Persi 


on 

Jin 


.Recovery  Date  O  ~  °7f 


MOISTURE 


Impingers 


Final  volume  (wt) 

0.1N  H,SO,  0.1N  NaOH 

ml  5  \ 

ml 

Silica  Gel 

Final  wt  5  1  g 

& 

Initial  volume  (wt) 

/mi 

•aoo 

.ml 

Initial  wt  30  0g 

—  & 

Q 

Net  volume  (wt) 

J515A, 

1’3 

.ml 

Net  wt  g 

g 

Total  moisture 

55  ^5  4“  I'X 

i_Al 

-a 

ascc 

Color  of  silica  gel  _ _ _ _ _ 

Description  of  impinger  water  if 


Frzirt  fvoil'f  <Xc<£^-£- 

IS*  l4*-u 

Blank  0.1N  H2S04  container  number _ 

Blank  0.1N  NaOH  container  number _ 

Blank  distilled  water  container  number 


RECOVERED  SAMPLE  ^  „  . 

jtMfr-  T&OrZiAj  -  ~  /ZflJl 


P-'MP  -  -/tAJ  /  - 

- - - - Sealed. 


FHH- 

P/L.T' 


.Sealed. 

Sealed. 


Description  of  particulate  on  filter 


UsVoAr 


0.1N  H^O,  Impingers  container  number  PlMF  'T&JlW -M1ZQ-  '  i  iriH  level  marked?  **/ 


*  -  ^  °  - ™  ■**  •• : — i  *  _ Liquid  level  marKea/  r  ^ 

0.1N  NaOH  Impingers  container  number  fitf  fl-  --TpJp/J  ~plS0  L  t  ;r  id  ieve]  marked? 

Samples  stored  and  locked  is  0 _  ftc/O  jf-f 

Remarks: _ J-fetjg£<9y  TXl/  _ r^\  1 _ 


Date  of  laboratory  custody _ 

Laboratory  personnel  taking  custody 
Remarks: _ 


g:\shared\airteam\forms\hcl.sri 


o 


COMMENTS: 


kJ  h 

rrui'i 


a  zo 

UJ  2< 
Q_  3  u“ 
O  CC  I 


X2§f 


Sx^'u- 
(-05  a> 

=Jmuj  oj 

C  t-S 


cr  co  i/ ' 

UJ  c  * 

oo|H' 

f=tZ  LLI  5?  ~" 

fexi-SY 

5lu 


S^O  »»■ 
5d^  o> 

=>Qc§ 


LU 

OoIli. 

§3? 

8“® 


tr 

UJO-T 

Ilf 

^<-0 

com  g 
<tr~ 

o 


uj< 

0=32X0 

gfuggjg 

—  m  CO  IX  —  ^ 
CCSlULU  ®  c 
O^ctul  2,^ 


—  qQ-O 

§||f 


2  g  < 

ty  IS 

J  JO 
O  CL  _J 


IpV 

,  J(— 
TT  O 
CNJ 


2=Ie 


LU 

co.cc 

OClzW 

UJ2CD 

>6^ 

<0.3 

PC  2 


MIN.  MAX. 

MAX.  TEMP. 


6  SiSf 


X2^ 


cc  „-rr 

aixfe11- 

HOS  5? 


DC  CO  •»  O 

Slu'-'2'^ 


2d1  a> 
=  gcg 
Q-<=.cd 


LU 

OaJiT 

§§§? 


2S£ 
CO  LL!  g 
<  CC-— ' 
© 


Uj< 

LU  —  CC  t—  — iT- 

Sr3|!i 

O^CCLU  S— 

O-fe 


—  QO-O 

o<«x~ 

nj^T?.E 

> 


oc_ 

§Ss 


■  P*  *  oM> 

<n _ f\ 

g  Sgjjj  ■ 

&  >02 

5  S-i 

1  O  I— 


TOTAL© 


EPA  METHOD  0010 

SAMPLE  RECOVERY  AND  INTEGRITY  DATA  FORM 


°il  5 
*12-3 
$&>$> 

w 


Plant  EMti- 

JQ~P 

Sample  Date 

6-/0- 

^3 

Sample  Location  _ 

cSCMrLU. 

Run  Number 

OuB 

Sample  Recovery  Person 

Recovery  Date 

G  -  /0 

Impinsers 

Final  volume  (wt) 

**** 

MOISTURE 

Condensor 

.ml  Final  wt _ 

Silica  Gel 

3y  p , 

Initial  volume  (wt) 

O  ml 

.ml  Initial  wt _ 

CP  Dr)  c  g 

Net  volume  (wt) 

't*®  SS  ml 

ml  Netwt 

— y*  8 _ g 

Total  moisture _ ^ 

t  "l  "  -  ■  ■  ■  _  >-v/  — ^ 


Color  of  silica  gel . 


^  L>i-  fe  P 


Description  of  impinger  water _ &C  //  {L@£d£^. 


RECOVERED  SAMPLE 


Blank  Filter  container  number 
Blank  XAD  container  number 


Filter^>r£>  container  number  fU^lPc  ‘jrTfbO/^/J^  j^dQ/O*  £Jj)  ~  F)l?f 
£ft«t/XAD  container  number  /3/W  f&oh 

Filter/XAD  container  number _ _ _  - 

Filter/XAD  container  number 
Description  of  paniculate  on  filter _ 


Sealed  _ 
_  Sealed. 
Sealed. 
Sealed. 
.  Sealed. 
Sealed 


Condenser  water  container  number  P **  level  marked^ 

Front-half  solvent 

rinse  container  number  Liquid  level  maiked? 

Impinger  contents  and  back-half 

water  rinse  container  numbei^^-T3t^^/^0?/^-^>/  T  iq.iiH  level  marked?  _ 

Back-half  solvent 
rinse  continer  number 

.Liquid  level  marked?  __ 

Water  blank  container  number _ _ _ Liquid  level  marked? 

Solvent  blank  container  number _ _ _ _ _ Liquid  level  marked?  _ 


Samples  stored  and  locked . 
Remarks: _ _ 


— - JJ2.Q - ^3 _ 

_ _ _ CdlcL 


Date  of  laboratory  custody _ 

Laboratory  personnel  taking  custody . 
Remarks: 
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K  u-  g 

9o£ 

LU  LU  LU 
CD  CO  O 

§§§ 
CL  CL  2  i 


T  r* 

u!  o  ,  P 

^  >  s 


CL  LU  jjj 
UJCCh 
g:  3  < 
2  CO  CL 
UJ  W  v> 


LU  W  V 

t-  w  £ 

oFS 

LU  -J 
50j 
Dh< 
CO  <  H 
CO  P  5 
<  co  S 


*25  . 

s=!i 

ei° 

2  Ex, 


fcS3*B 


□:  r  o 
s  co  z 

£|2g 

2 


3z||f 


ujx^^ 

s<$  3 

txhB 

5uj 


£=5®®- 
2d1  o 
3Qc  3 


UJ  _ 
OqJll 

IS? 

OhS 


BS  i 


ujD  2"° 

coo!  - 

<tu 

Oa.  t-C 
>2  ye, 


«P 

Z"D  , 


cr 

ujo^- 

fcz*: 

S<2 

o 


lUJfr  CCI— : 


Ct-coium^t 
—  yj  CO  CL  —  r 
ccSujuj  ®  cK 


Is^S-  < 

§s?I  3 


III  f. 


z;< 

UJ  5  S 


uJ<QLU2cna:h 

O  Q.  J  O  CC  <  CD  2 


CL^E 

5hS 


LU  _ 
<0C 
cntrLU 
LUSg 
>02 
<Q.  3 

pc  z 


■H 


‘AIVIOI  HVDAV  dVfOAV _ GlViOi 


UtMUERS 


OCSOCRSCOMSULrwTS 


EPA  METHOD  23  (PCDD/PCDF) 

SAMPLE  RECOVERY  AND  INTEGRITY  DATA  FORM 


4>oo 


»183 

<?88 


Plant — -  C  Q~~P 

_  Sample  Date 

WO  -  *13 

Sample  Location 

Run  Number 

Sample  Recovery  Person  *-^^0  C) 

Recovery  Date 

MOISTURE 

Impingers 

Silica  Gel 

Final  volume  (wt)  £0  ^  1 

_ ml 

ml 

Final  wt  <3  /  g 

a 

Initial  volume  (wt)  0 

_ ml 

ml 

Initial  wt  0  g 

- 6 

o 

Net  volume  (wt)  Y^  S  1 

ml 

ml 

Net  wt  *  /  q 

- 6 

0 

Total  moisture  Y  IPS  / 

iitx. 

O 

Color  of  silica  gel  £?/l  jQ 

'q 

Description  of  impinger  water 

C\W 

RECOVERED  SAMPLE 


Blank  Filter  container  number _ 

Filter  container  number .  --t&u/zaj  -  m  sl3  z  M ibi  £l±T_ 

Blank  XAD  container  number _ _ _ 


XAD  container  number .  &L21  -  X4j^ 

Description  of  particulate  on  filter _ 


Sealed _ 

.  Sealed  ^ 

Sealed _ 

.  Sealed 


~  Liq.  lev,  marked?  t/^ 

_  Liq.  lev.  marked? 


Front-half  acetone  rinse  container  number 

Front-half  methylene  chloride  rinse  container  number _ // _ 

O  ^Back-half  water  container  number  lfZlM&  ~~TT}>yfyV  z. 

Back-half  methylene  chloride  solution  rinse  A  :rTf!?0$/U  ^ 

Toluene  QA  /  QC  rinse  ^PBu/lAJ  J&O/- 

Blank  distilled  water  container  number  •  _ _ _ 

Blank  acetone  container  number _ 


.  Liq.  lev.  marked?  _ 

.  Liq.  lev.  marked? 


Blank  methlylene  choride  container  number _ 

Samples  stored  and  locked _ tS  9)  ^ 

Remarks : _ 


Pop 


-/vtactA. 


_ odcL 


Liq.  lev.  marked?  ^ 

.  Liq.  lev.  marked? _ 

Liq.  lev.  marked? _ 

Liq.  lev.  marked? _ 


Date  of  laboratory  custody _ 

Laboratory  personnel  taking  custody 
Remarks: _ 


o:\sharcd\airteam\forms\meth23  .sri 


g:\ihartd\4vrtMm\fcymtVCR6F2  ORW 


EPA  Cr**  Method 

SAMPLE  RECOVERY  AND  INTEGRITY  DATA  FORM 


Plant _ |tMi\  —  £  <kr£ 

Sample  Location _ T~7VClC 

Sample  Recovery  Person _ 


Sample  Date _ &  f  [  c  ^  ^ 

Run  Number  ON  6  .  / 

Recovery  Date  (>  I  I  Q  I  ^ 

MOISTURE 


Impingers 


KOH 


Silica  Gel 


Final  volume  (wt) 
Initial  volume  (wt) 

Net  volume  (wt) 

Total  moisture 
Color  of  silica  gel _ 


qfo  s  0 

ml 

'Ll  i  3 _ 

fi*it  hjiM. _ 


Final  wt . 
Initial  wt 
Net  wt  _ 


3?.* 

£<P 


z 

& 

z 


z 

z 

z 


Q K, 


Description  of  particulate 


KOH  impingers  and  rinse  container  numbers)  _ 
Sample  Filtered? _  Z 


.  I  v  RECOVERED  SAMPLE  -  x  a  ^  JL% 

LjbJfTj  ~n>  two  Ptttfir-Tt  6 V 


Blank  KOH  container  number(s)  [±MA  • 

y 


Liquid  level  marked?  \  ^ 


rmuj  z^sjlLz 
S6-  KeM 


.  Liquid  level  marked? . 


zl 


Samples  stored  and  locked _ 

Remarks: _ f l^/f  —  jjLiS. 


Date  of  laboratory  custody _ 

Laboratory  personnel  taking  custody 
Remarks: _ _ 


g  :\shared\airteam\cr6meth .  sri 


EPA  MULTI-METALS 

SAMPLE  RECOVERY  AND  INTEGRITY  DATA  FORM 


Plant_ 

Sample  Location 

Sample  Recovery  Person 

Filter  Number(s)  „  _ fJ/#r 


Sample  Date _ 

Run  Number  __ 
Recovery  Date . 


4-jo-  °X3 
O /Uf£ 
fc-IO -<V5 


8U 

g1<» 


MOISTURE 


Impingers  HNOVHX),  Dry 

Final  vol  (wt)  _ml  _ 2 

Initial  vol  (wt)  ml  _ 

Net  volume  (wt)  J-3TQ  _ml  _ 2 

Total  moisture  _  _ 3-1  a- 

Color  of  silica  gel  _  _ U^Lc  'Lofu 

Description  of  paniculate  /  ,  f 
Description  of  impinger  water  (condensate/HNOj), 


3  \ 

_ o_ 

3  ( °l 

+  5-3 


KMNOa  Silica  Gel 

_ml  2.V>  ml  Final  wt  _  33.3 

-ml  ml  Initial  wt  0 

.ml  .ml  Net  wt  __  *3 

.  2TV5 


RECOVERED  SAMPLE 

Container  # 

(1)  Filter  container  number  fiXiti-zr^rZiv  -  &u/. 

(2)  Front-half  acetone  container  number(s) _  — _ 

(3)  Front-half  0.1N  nitric  container  number  (s)  JU1A~T7k/m-rtfl 

(4)  Back-half  condensate  impingers  (1  through  3)  and  nitric  rinse 

container  numberfs)  m-  £>  it 

(5A)  Impinger  4  condensate  and  nitric  rinse 
container  number(s) 

(5B)  KMn04  impingers  5  and  6  and  KMn04  and  water  rinse 
container  numberfs). 

(5C)  8NHC1  rinse  (if  required)  container  n u m berffi^ /r:Hk)/tyO~/t flffL 

(7)  Blank  acetone  container  number  jpt _ -Ru-m 

(8)  Blank  0.1N  nitric  container  number _ _ _ 

(9)  Blank  nitric/H202  container  number _ _ _ _ 

(10)  Blank  KMN04  container  number  _ _ _ 

(11)  Blank  8N  HC1  container  number _ _ 

(12)  Blank  Filter  container  number _ 

Samples  stored  and  locked _ 23"^^  ^  O  _ _ 

Date  of  laboratory  custody 

Laboratory  personnel  taking  custody _ _  , 

Remarks: _ 


_ Liquid  level  marked? 

^  Liquid  level  marked? 

nfri  -  Ftffs 

_  Liquid  level  marked? 


.  Liquid  level  marked? 

Liquid  level  marked? 
Liquid  level  marked? 

.  Liquid  level  marked? 
Liquid  level  marked? 
Liquid  level  marked? 
Liquid  level  marked?  . 
Liquid  level  marked?  . 
Liquid  level  marked? 


NOTE:  Container  (6)  is  the  silica  gel. 


g:\sharecftairteam\forms\epammti.sri 


g.\shafcd',iiilcamMorms\VOSTFDt  DRW 


gAshared\airtoam\forms\VOSTFD2  DRW 


GAS  ANALYSIS  DATA  FORM 

Plant:  f?  A  _  Sample  Location:  4"'f^-c-K 

Data:  I#  _  Operator:  AK  H _ 

Sample  Type:  SINGLE  POINT  ofl^ULTlPOIN#  GRAB  odNTiG RATED) 

Analytical  Method:  OALlA— _  Orsat  Leak  Check:  &c~aA 


Run  Number 

Sample  Location/Train  ID 

%  C02 
Reading  1 

%02 

Readng  2  Net  (1) 

OfJf= 

<?M 

"rtf- 

^qr=fe- 

CAJi 9 

la 

US" 

H  u_ 

ove 

Skr*#/ 

*\3 

1±1 _ 

r-,c 

Cue 

kV  P<K-t/HCL 

IH-t 

Jiu _ 

CfJp 

JU  ^ 

/fv* 

A  )/o 

/r'n.yj.  - 

L 

9.3 7<  l 

[ _ i 

'y.zo', 

— ft  v 

O/V. 'eft 

5>7?te£  uA 

/0,7— 

/  3.  b 

- T 

/O.  0 

/3,  V 

/o,0 

/  3  -U 

OaAA 

^7/kJc / 

-rh^=- 

A#=_ 

- f 

)0,3 

13'  7 

/£>.  2. 

3^ 

/oj 

/3.6 

(s-v. 

^3 

OfiJt 

f-kck/Cr* 

90 

/y.z- 

<%<! 

/v.s 

3  £ 

9-0 

-j:u- 

AVERAGES 

%N2 


%N2  =  100  -  (%C02  +  %  02  +  %CO) 

MWd  =  0.440(%C02)  +  0.320(%02)  +  0.280(%N2  +  %CO) 


(1)  Net  %02  =  Reading  1  -  Reading  2 


Integrated  Bag  Limits 
C02  >  4%  -  0.3%  by  vol 
<=4%  -  0.2%  by  vol 
02  >=  15% -0.2%  by  vol 
<15% -0.3%  by  vol 


g  *£  “arecf  ^rtea.'ri'iorr^'>eca31^.'*4<l 


COMMENTS: 


EPA  METHOD  0050  HYDROCHLORIC  ACID 
SAMPLE  RECOVERY  AND  INTEGRITY  DATA  FORM 


Plant 


Sample  Location  _ l 


Sample  Recovery  Person 


_Sample Date _ -  11  2l 

_Run  Number _ _ 

.Recovery  Date  C~>  —  ^ 


MOISTURE 


Impingers 


Final  volume  (wt) 

0.1N  H-SO, 

'Zl  ml 

0.1N  NaOH 

Z6  9 

ml 

Silica  Gel 

Final  wt  3  2. 0  g 

2 

SWy 

Initial  volume  (wt) 

O  ml 

_ml 

Initial  wt  “^0  'O  g 

g 

Net  volume  (wt) 

UEZm. 

? 

_ml 

Netwt  2 .Q  p 

g 

Total  moisture 

'T-SH'b 

Color  of  silica  gel _ ^A _ 

Description  of  impinger  water _ C  [■gLoa; —  <a  /  / 


Fi  14^- 

Blank  0.  IN  H2S04  container  number 


RECOVERED  SAMPLE  _ 

iLt-it*--  T't2>jy&  *  AfOoFO  -  A/v  5  -  Ftffl 

Tr&v&O"  /hoo SO  -  -  F/Lzr 

- 1 _ Sealed 


LS 


Blank  0. IN  NaOH  container  number 


Sealed. 


Blank  distilled  water  container  number 


Sealed. 


Description  of  particulate  on  filter 


/ij  Ou 

0.1N  HjS04  Impingers  container  number  &N  fr  >  Tfe  7/W-  A1td8)  __Liquid  level  marked?  ^ 

0.1N  NaOH  Impingers  container  number^/fA  Afogp-/6(;J.~/0^)^T  ir[inH  ievel  marked? 

Samples  stored  and  locked _ _ 

rLSlj  -Z  900 


Remarks: 


M 


Date  of  laboratory  custody _ 

Laboratory  personnel  taking  custody 
Remarks: _ 


IOC'S 

im 


g  :\sharecf\airteam\fonms\hcl.sri 


i 


%  S: 


COMMENTS: 


9  \shared\aitteam\lorms\0010FDF2  DRW 


•O 


g  \shafed\airieam\fwms\0010FOF?  DRW 


EPA  METHOD  0010 

^MPLE  RECOVERY  AND  INTEGRITY  DATA  FORM 

i  * 

WAr  ~  S' _ SamoleDate  £>-)]-' 


Sample  Location  -An 
Sample  Recovery  Person 


Sample  Date _ 

Run  Number  _ 
Recovery  Date . 


gups 

l-u- 


MOISTURE 


^Odl 

8t0 

$3.0 

7K 


3-00 

H-K7 


Final  volume  (wt)  _ 

Initial  volume  (wt) 

Net  volume  (wt)  C 

Total  moisture  ? 

Color  of  silica  gel _ ' 

Description  of  impinger  water  _ 


Blank  Filter  container  number _ 

Blank  XAD  container  number _ 

FiIter££AET container  number  fZfifi 
Filter/XAD  container  number  tLftl 

Filter/XAD  container  number _ 

Filter/XAD  container  number _ 

Description  of  particulate  on  filter . 
Condenser  water  container  number  { 
Front-half  solvent 
rinse  container  number 
Impinger  contents  and  back-half 
water  rinse  container  number /^jj 
Back-half  solvent 
rinse  continer  number 

Water  blank  container  number _ 

Solvent  blank  container  number 


ml 

$  i 


Condensor 


Silica  Gel 


_ml  Final  wt  3  S  / 
_ml  Initial  wt  OQ 

_ml  Net  wt _ S  t 


RECOVERED  SAMPLE 


Sealed  _ 
_  Sealed. 
.  Sealed. 
.  Sealed. 
.  Sealed. 
.  Sealed 


lid  level  marked? 


jO  -  /ZA/j.  Liquid  level  marked? 


Liquid  level  marked? _ 

.Liquid  level  marked?  _ 
^Liquid  level  marked? 
.Liquid  level  marked?  _ 


Samples  stored  and  locked . 
Remarks: _ 


Date  of  laboratory  custody _ 

Laboratory  personnel  taking  custody 
Remarks:  /$ O 0/  Q 


— -  - - -  —  (/A -  - — 

uj  1/6L.  <jo  orai _ fa~, 


g  :\shared\airteam\forms\epa0010.sri 


COMMENTS: 


COMMENTS: 


OCSOMPOCOMUtMT) 


EPA  METHOD  23  (PCDD/PCDF) 

SAMPLE  RECOVERY  AND  INTEGRITY  DATA  FORM 


Plant. 


Sample  Location 


Sample  Recovery  Person  sJ 


Sample  Date . 
Run  Number . 


3 


nvyo 


Recovery  Date  (g>  — '/  /  ^3? 


MOISTURE 


Impingers 


Silica  Gel 


Final  volume  (wt) 

Initial  volume  (wt) 

■g  'g 
1  1 

ml  Final  wt 

Xfrff  mi  Initial  wt 

.L  (  g 

30D  g 

- g 

g 

Net  volume  (wt) 

V9S3 

_ml 

u 

ml  Net  wt 

— 5LL  g 

o 

Total  moisture  ¥2S2  f  _ w  -  yi/y 

Color  of  silica  gel 


Description  of  impinger  water . 


QiJ,  t 


RECOVERED  SAMPLE 


Blank  Filter  container  number _ _ 

Filter  container  number  _  #  -  t&gtu£  -  *  i?"  -  En^xl 

Blank  XAD  container  number _ 

XAD  container  number .  tiMA-..  3&2mi 

Description  of  particulate  on  filter _ 

Front-half  acetone  rinse  container  number  JSJQ^  ~ 

Front-half  methylene  chloride  rinse  container  number _ ^ _ 

Back-half  water  container  number  cq>op> 

Back-half  methylene  chloride  solution  rinse  ftm-  Ttom 

Toluene  QA  /  QC  rinse  .  iLyj&iXZom -  ^tp  l. 

Blank  distilled  water  container  number _ _ 

Blank  acetone  container  number _ _ 

Blank  methlylene  choride  container  number _ 

Samples  stored  and  locked _ ^  ^0  0 _ 

Remarks:  _ 


Sealed _ 

Sealed  ‘ — ^ 


Sealed 

Sealed 


Liq.  lev.  marked? 

Uq.  lev.  marked? 

Liq.  lev.  marked? 

Liq.  lev.  marked?  iS* 
Liq.  lev.  marked? 

Liq.  lev.  marked? _ 

Liq.  lev.  marked? _ 

Liq.  lev.  marked? _ 


Date  of  laboratory  custody _ 

Laboratory  personnel  taking  custody 
Remarks:  ___ _ 


o  :\shared\airteam\forms\meth23  .sri 
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EPA  Cr*45  Method 

SAMPLE  RECOVERY  AND  INTEGRITY  DATA  FORM 


Plant  (ZAA  f\  QX 

Sample  Location _ Qz  ^ 

Sample  Recovery  Person _ V~ 


Sample  Dale _ L  /  ^  /  JX  ? 


Run  Number  f 


Recovery  Date  4  I 

1  It  I 

I 

1 

MOISTURE 


Impingers 

Final  volume  (wt) 
In.ual  volume  (wt) 

Net  volume  (wt) 

Total  moisture 
Color  of  silica  gel _ 


KOH 

a -Lco^jf 
7JL 

zjjjjc  7  ~£mA 


Silica  Gel 


Final  wt  _  SC2  ■> _ g 

Initial  wt  g  _ g 

Net  wt  Cn  g  _ g 


RECOVERED  SAMPLE 


Description  of  particulate _ L-  ( 6  i££T_  'Tb  lb\o.  0 A  T£_ C  ^ 

KOH  impingers  and  rinse  container  numbers)  ~  ^  ~  CKr. 

Sample  Filtered? _ _ Liquid  level  marked?  _ 

Blank  KOH  container  number(s)  {LftAA  H  &LL  ~  Liquid  level  marked?  _ 

Samples  stored  and  locked .  ^ 

Remarks: 


rm  U 


Date  of  laboratory  custody _ 

Laboratory  personnel  taking  custody 
Remarks: _ 


g  :\s  h  ared\a  irteam\cr€meth .  sri 
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LUXSr11- 
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^XHS 
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LU 
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SSSv 
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wWH: 
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EPA  MULTI-METALS 

SAMPLE  RECOVERY  AND  INTEGRITY  DATA  FORM 


Plant  -  0  ^ 

Sample  Location  _ 

Sample  Recovery  Person  _j 
Filter  Number(s) _ 


Sample  Date _ 

Run  Number  _ 
Recovery  Dare . 


uup-o 


MOISTURE 


gfe? 


& 


Impingers  HNOVH.O,  Dry 

Final  vol  (wt)  c 2  SO  3  ml  __ 

Initial  vol  (wt)  ml  _ 

Net  volume  (wt)  _ml  _ t 

Total  moisture .  -Veil- 

Color  of  silica  gel  _ 

Description  of  particulate  \ 

Description  of  impinger  water  (condensate/HNOj). 


Dry  Imp,  3/4 

- Q  ml 

_ ml 

ml 

i^T _ -  ^b~M> 


KMNO, 


_ml  Final  wt 


~QLs  ml  Initial  wt 
d-X  ml  Net  wt 


Silica  Gel 

«  >®0 


3<*3) 


RECOVERED  SAMPLE 

Container  # 

(1)  Filter  container  number _ _ _ _ 

(2)  Front-half  acetone  container  number(s) _  VyK 

(3)  Front-half  0.1N  nitric  container  number  '  fa 

|  (4)  Back-half  condensate  impingers  (1  through  3)  and  nitric  rinse  - 

container  numbcr(s)  &4£  dj&m  mtfLz/m.  -  ilk 
(5A)  Impinger  4  condensate  and  nitric  rinse 

container  number(s)  W  -feotou  -MTU  faVXJh 
(5B)  KMn04  impingers  5  and  6  and  KMn04  and  water  rinse  ” 

container  number(s). 

(5C)  8NHC1  rinse  (if  required)  container  number  flMQ  — / 

(7)  Blank  acetone  container  number _ /^AjCX.  ~ 

(8)  Blank  0.1N  nitric  container  number _  / 

(9)  Blank  nitric/H202  container  number _ _ _ 

(10)  Blank  KMN04  container  number _ _ _ _ 

(1 1)  Blank  8N  HC1  container  number _ _ _ _ 

(12)  Blank  Filter  container  number _ _ _ 

Samples  stored  and  locked _ ^  0  £7  j _ 

Date  of  laboratory  custody _ 

Laboratory  personnel  taking  custody _ _ _ 

Remarks:  _  — /ft  ooiQ  lobisilr  r- 

- *"0- 1  T 

NOTE:  Container  (6)  is  the  silica  gel. 


_ Liquid  level  marked? 

fit  Liquid  level  marked? 

Liquid  level  marked? 


Liquid  level  marked? 


Liquid  level 
■  Liquid  level 
Liquid  level 
Liquid  level 
Liquid  level 
Liquid  level 
Liquid  level 
Liquid  level 


marked? 
marked? 
marked? 
marked?  . 
marked? . 
marked? 
marked? . 
marked? 


J  00 


g:\sharedairteam\forms\epammti.sri 
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L  ft/M 


GAS  ANALYSIS  DATA  FORM 

_ _  Sample  Location:  'P)Ck  c.  in 


Date:G?~l  1  ZLLd. _  Run  No.  ;  ~~  Operator  &  ft  (? 

Sample  Type:  Single-point  or  ptluItUpoSL  grab  or/mtegrated^) 

Analytical  Method:  O  tj  VA  T~ _ _  Orsat  1/yik  Check: 


%  N2  =  100  -  (%  C02  +  %02  +  %  CO)  = 

MWd  =  0.440  (%  COj)  +  0.320  (%  OJ  +  0.280  (Co  N2  +  %  CO) 


Integrated  Bag  Limits 
C02  >  4%  -  0.3%  by  vol 
<4%  -0.2%  by  vol 
02  >  15%  -  0.2%  by  vol 
<  15%  -  0.3%  by  vol 


*  Net  %  02  =  Reading  2  -  Reading  1 


■r> 


o 


LU 

LL) 

X 

05 


^  \ 


COMMENTS: 


EPA  METHOD  0050  HYDROCHLORIC  ACID 
SAMPLE  RECOVERY  AND  INTEGRITY  DATA  FORM 

Plant_  _ Sample  Date  ~~  -  V  £ _ 

Sample  Location  _ Run  Numbs- _ Cf~X  /V&l  - _ _ 

Sample  Recovery  Person  _ Recovery  Date  £->  -  ^  ^ _ 


MOISTURE 


Impingers 

Final  volume  (wt) 
Initial  volume  (wt) 
Net  volume  (wt) 

Total  moisture _ 

Color  of  silica  gel 


0.1N  H£Q, 

3^7 

o 


0.1N  NaOH 
_ml_  ml 


Silica  Gel 
Final  wt 


ml 


"7  ml  Net  wt 


3VSM  h  ft-- 
bkt_  fo  fn 


Description  of  impinger  water  Cj  )  \ 


- l  g 

t-^OOc 

- g 

g 

£*?  e 

- g 

RECOVERED  SAMPLE 

Blank  0.1N  H2S04  container  number 

Sealed 

Blank  0. 1 N  NaOH  container  number 

Sealed 

Blank  distilled  water  container  number 

Sealed 

Description  of  particulate  on  filter 

KM#  -725JVO-  /ZAj3~  Fbf&r  IT 

A  /-K  fivoSO -/Z/jJ,-  f=/t£T  ^ 

0.1N  HjS04  Impingers  container  number/^>^ffil/0t/  -  ftCX&G  matted? 

0.1N  NaOH  Impingers  container  number -rT&i’Ml/-AQb&  -/LX) 3'  1  marked?  L^~ 

Samples  stored  and  locked  _  _ _ ' 

Remarks: _  l  S\/  —  DO 


Date  of  laboratory  custody _ 

Laboratory  personnel  taking  custody 
Remarks: 


g  :\shared\airteam\fonms\hci.sri 


COMMENTS: 
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AVG.VSp  AVG.  ah 

.tWI  1.43533 


EPA  METHOD  #010 

SAMPLE  RECOVERY  AND  INTEGRITY  DATA  FORM 


3%) 

H°i 

‘I  M3. 

fi-n 

q'H'Ik 

yrr 


Sample  Location 
Sample  Recovery  Person 


Sample  Date  _ 
Run  Number  _ 
Recovery  Date 

MOISTURE 


900 


Final  volume  (wt)  1  { 

Initial  volume  (wt) 

Net  volume  (wt)  -XL 

Total  moisture  _ _ xn 

Color  of  silica  gel _  : _ 

Description  of  impinger  water _ 

X  PCO  f  -  *5^^ 

Blank  Filter  container  number _ 

Blank  XAD  container  number _ 

Filter^AD  container  number 
E&sg/XAD  container  number^ffi/j 

Filter/XAD  container  number _ 

Filter/XAD  container  number _ 

Description  of  particulate  on  filter . 
Condenser  water  container  number  _ 
Front-half  solvent 
rinse  container  number  Mil 
Impinger  contents  and  back-half 
water  rinse  container  number/^ 
Back-half  solvent 
rinse  continer  number  two- 

Water  blank  container  number _ 

Solvent  blank  container  number 


Condensor 

a-6* 


Silica  Gel 


_ml  Final  wt  . 
ml  Initial  wt 


_ ml  Net  wt 


RECOVERED  SAMPLE 


Sealed  _ 
_  Sealed. 
_  Sealed. 

Sealed  _ 
_  Sealed. 
.  Sealed 


_ Liquid  level  marked?  _ 

^Liquid  level  marked?  _ 

run 

.Liquid  level  marked?  _ 

_Liquid  level  marked?  J 

_ Liquid  level  marked?  , 

_Liquid  level  marked?  _ 


Samples  stored  and  locked  _ 
Remarks: _ 


Date  of  laboratory  custody _ 

Laboratory  personnel  taking  custody . 
Remarks: _ 


g:\shared\airteam\forms\epa001 0.sri 


1 5  O  * ,  cc  2  2  O  m  2  lj  cc 

‘  rr  2!  LU  — :  ff  CC  LL;  UJ  LLJ  H- 

:  g  £  z  s  g  t“  £ £  §  g  g  o 

q%32<wujujggg£ 
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EPA  METHOD  23  (PCDD/PCDF) 

SAMPLE  RECOVERY  AND  INTEGRITY  DATA  FORM 


Sample  Location . 
Sample  Recovery  Person 


C/5 

^21 

G9t 


Sample  Date _ 

Run  Number  __ 
Recovery  Date . 


MOISTURE 


^  > 


(7, 


Impingers 


Final  volume  (wt) 

Initial  volume  (wt) 

Net  volume  (wt)  2 

Total  moisture  _ 

Color  of  silica  gel _ Ls 

Description  of  impinger  water 


$of?_ 

Ooo 

Wr? 
??$  r 


_ ml  Final  wt 

_ ml  Initial  wt . 

_ ml  Net  wt 


*0*  ^5*-^  ^  RECOVE] 

*  XfrF-r  -  Ha 

l' 

Blank  Filter  container  number _ _ 

Filter  container  number  za 

Blank  XAD  container  number _ 

XAD  container  number  riMA  zJtevmtz  £2 

Description  of  particulate  on  filter _ _ 

Front-half  acetone  rinse  container  number  £M-Kiu 

.  Front-half  methylene  chloride  rinse  container  number _ 

O  °  »  &\  Back-half  water  container  number  &HA  --Vfomv 

Back-half  methylene  chloride  solution  rinse  £hi3£ 
Toluene  QA  /  QC  rinse  . 

Blank  distilled  water  container  number  _ _ 

Blank  acetone  container  number _ _____ 

Blank  methlylene  choride  container  number  _ _ 

Samples  stored  and  locked  _ 

Remarks: _ 


RECOVERED  SAMPLE 


30  Oj 

S3 


Sealed _ 

.  Sealed  lS~_ 


Liq.  lev.  marked?  _ _ 

.  Liq.  lev.  marked? 

.  Liq.  lev.  marked?  is 
.  Liq.  lev.  marked?  (S* 
Liq.  lev.  marked?  ^ 

.  Liq.  lev.  marked? _ 

Liq.  lev.  marked? _ 

Liq.  lev.  marked? _ 


Date  of  laboratory  custody _ 

Laboratory  personnel  taking  custody  . 

Remarks:  A&fcLg. _ 13  \cu 


-l£vb 


■= - V  «r-  -.q,  / - 4JL 

l  r~h^9 — 
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EPA  MULTI-METALS 

SAMPLE  RECOVERY  AND  INTEGRITY  DATA  FORM 


T n 

<i)S 


Piam_  fw/3-  Jor 
Sample  Location  _  - ^  chi. 


Sample  Recovery  Person 
Filter  Number(s) _ 


jy 


Sample  Date  _ 
Run  Number. 
Recovery  Dale  _ 


k-JX-  ^£2 


7x-  T1 


MOISTURE 


Impingers 

Final  vol  (wt) 

HNO,/H,0, 

_  ml 

Dry  Imp.  3/4 

-37y 

ml 

KMNO^  3-4^  Silica  Gel 

ml  Final  wt  ^  ol  1  a 

Initial  vol  (wt) 

?£>o  ml 

o 

__ml 

m  1  Initial  vvt 

3^51 

Net  volume  (wt)  _ 

aO?S  ml 

m 

ml 

ml  Net  wt 

Total  moisture  3-5  0  5>  V 

&  l  r 

_  j3^T4  W 

- - - - — & 

Color  of  silica  gel 


Description  of  paniculate _ t  \ 


- , - - - yj  q  r.  V" - v —  _ _ _ 

Description  of  impinger  water  (condcnsate/HN03) _ Oi.  }  /  <9- 


‘VVi 


RECOVERED  SAMPLE 

Container  # 

(1)  Filter  container  number  MfiffL '  -  f/LS) 

^  S  7~7 


Sealed 


(2)  Front-half  acetone  container  number(sV^T  level  marked? 

(3)  Front-half  0.1N  nitric  container  number  (s ®jfJbvel  marked? 

(4)  Back-half  condensate  impingers  (1  through  3)  and  nitric  rinse  .  > 

container  number(s)  UH& '  'Tfiu/uv  -/vvH-wn-  Liquid  level  marked? 

(5A)  Impinger  4  condensate  and  nitric  rinse  ^ 

container  number(s)  km  a  sfhjao  -/>lsTrL-/£Ad-fhp 

.  liquid  level  marked? 

(5B)  KMjiQ,  impingers  5  and  6  and  KMnO„  and  water  rinse  .  q  - 

container  number(s)j£/^  -  TVO&Q- fit  frit- ^  ,iqu^  level  marked? 
(5C)  8NHC1  rinse  (if  required)  container  number  -£££&£.  Liquid  level  marked? 

(7)  Blank  acetone  container  number - liquid  level  marked? 


t/ 


(8)  Blank  0.1N  nitric  container  number 

(9)  Blank  nitric/H202  container  number 

(10)  Blank  KMN04  container  number _ 

(11)  Blank  8N  HC1  container  number _ 

(12)  Blank  Filter  container  number _ 

Samples  stored  and  locked _ 

Date  of  laboratory  custody _ 


Liquid  level  marked? 
Liquid  level  marked? 
Liquid  level  marked? 
Liquid  level  marked? 
Liquid  level  marked? 


Laboratory  personnel  taking  custody 
Remarks: 


NOTE:  Container  (6)  is  the  silica  gel. 
g  :\sharedairteam\forms\epam  mti.  sri 
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TOTAL©  AVG.AH  I  TOTAL  Vm  I  AVG.  Tm  I  AVG.  T,  I  MAX.  VAC.  IMAX.  TEMP.  MAX.  TEMP. 
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CO 


* 


s 


O  = 
h  A  O 

<  y  h 
czo 

Ul  Z< 

Q.  3  U. 

O  CC  * 


rf& 

*4 


§FI 


H 


K 


K 


GAS  ANALYSIS  DATA  FORM 


Plant:. 

Date: 


AT 


Sample  Location:  vA 
Operator:  G'tfJfi/// 


Sample  Type:  SINGLE  POINTor  MULTIPOINT:  GRAB  or  INTEGRATED 
Analytical  Method:  _  Leak  Check: _ 


£*0 


dA 


<=4%  -  0.2%  by  vd 
02  >=  15%  -  0.2%  by  vd 

(1)  Net  %02  =  Reading  2  *  Reading  1  <  15%  -  0.3%  by  vd 


\ 

PROCEDURAL  CHECKLIST 
FOR  EPA  METHODS  1,  2,  3  AND  4 

METHOD  1  DETERMINATIONS 

Date  (oh  <sj f  S  Time  OSSgT  Operator  Observer  Hmm 


Stack  diameter  properly  determined?  _ _ 

Distance  to  nearest  upstream  disturbance  properly  determined?  V-e  s> 

Number  of  stack  diameters? _ _ 

Distance  of  nearest  downstream  disturbance  properly  determined? 

Number  of  sampling  points  properly  selected? _ _ 

Points  properly  marked  on  pitot  tube? _ 11 _ 

Verification  of  cyclonic  flow  acceptable?  _  _ 


METHOD  2  SAMPLING 


Date  3  Time  OS  Operator 


Observer  ttm 


Equipment  identity  matches  pretest  calibration  list? _ ^ 


es 


Pitot  tube,  lines,  and  manometer  assembled  correctly?  V  -g  S 


Pitot  tube  and  components  mounted  interference-free  manner?  Y •fjT 


Differential  pressure  gauge  has  correct  sensitivity? 

Differential  pressure  gauge  leveled  and  zeroed? _ 

Pretest  leak  check?  ~  q  [[ _ 


■Ves _ 

Ye<,  EHZ 


Orientation  of  pitot  tube  correct  during  traverse? 

Sampling  port  adequately  sealed  around  pitot  tube?  Vg,£  —  a  j) 

Process  operating  at  correct  conditions? _ Y &<; 

Stable  reading  taken  at  each  traverse  point? _ 

Static  pressure  measured? _ V  €J~> 


.  Cyclonic  flow  checked? 

Ves.  --0.(1 


J4 


Ves 


Moisture  content  determined?  _ 
Orsat  samples  taken?  _ 
i _ is, st- 


Method  used?  ^  _ _ _ 

Method  used?  4#^, 


4 


Post-test  leak-check  performed?  V e^C 


Data  recorded  properly?  ftS 


& 


U1VU|  UUVU •  t  V  1  |  -wy  \TV\1 

_ If  Jiot,  explain  why:  tAs  dUxKt, 


tA 


armed?  Leak  check  results: 


.  Iieak  check  results: 
Calculations  correct? 


E2E 


Yes 


(Continued) 


METH25.FRM 


PROCEDURAL  CHECKLIST 
FOR  EPA  METHODS  1,  2,  3  AND  4 

METHOD  3  SAMPLING 


Method:  Single-point  grab _ Single-point  integrated . 

Multi-point  integrated _ ^ _ 

Is  a  filter  used  to  remove  particulate  matter?  AJO _ 

Sampling  train  leak  checked? _ PgS.  —  <?  f( _ 

Sampling  train  purged  with  stack  gas  prior  to  collecting  the  sample? _ 

Sampling  port  properly  sealed? _ V  S _ _ _ 

Sampling  rate  held  constant? _ V  _ 


METHOD  3  ANALYSIS 


Molecular  weight  determination  by  Orsat: _ T GLS* _ 

Reagents  at  the  proper  level?  J  £3 _ Analyzer  level? 

Analyzer  leak  checked?  _Jk  <2 _ Analyzed  within  8  hours? , 

Sample  line  purged?  V Complete  absorption  of  gases? . 
The  analysis  repeated  until  following  analysis  criteria  met?  VA 
C02  -  Any  three  analyses  differ  by: 

a.  <  0.3%  when  C02  >  4.0% _ yJ£->  _ 

b.  <  0.2%  when  C02  <  4.0%  As 

02  -  Any  three  analyses  differ  by:  ' 

a.  <  0.3%  when  02  >  15.0%  y-g— _ 

b.  <  0.2%  when  02  <  14.0% _ y  £<» _ 

All  readings  averaged  and  reported  to  nearest  0.1% 


I  BS 


METH25.FRM 


PROCEDURAL  CHECKLIST 
FOR  EPA  METHODS  1,  2, 3  AND  4 

METHOD  4  SAMPLING 


Time 


Operator 


Observer  Pm 


Method  conducted  in  conjunction  with  pollutant  emission  test?  HMS ' H?M Wri  <V£( 

Impingers  properly  placed?  '  '  hMTL 


Impingers  properly  placed? 

Impinger  contents :  1st. 

4th. 

Modifications? _ 


At 
-2nd  _ 

5th 


hMTl  cJl 


3rd 


Cooling  System:  Crushed  ice . 


Sampling  time  per  point oa  /  A  Number  of  points 

Probe  heater  on?  Y'Suk—qSIj  Temperature  Cl  Stable? 

Filter  heater  on?  Temperature  Stable? 

Crushed  ice  in  ice  bath  around  impingers? 

Pretest  leak  check  conducted?  TSU^ 

Sampling  rate  constant?  ^£2 


Other 


LL. . 


Ves 


.  Leakage  rate? 


j . 


Isokinetic  sampling?  Ho^, 


Leakage  rate? 


All  data  recorded  properly? 

Post-leak  check  conducted? 

Analysis  -  Impinger  Contents: 

Method:  Volumetric  _ 

Glassware  cleaned  following  protocol  for  concurrent  emission  test? 

Gravimetric?  Trip  balance  calibrated? _ 

Measurement  of  silica  gel?  _ Balance? 


Color  of  silica  gel? 

All  analytical  data  recorded  properly? 


Condition? 


All  readings  averaged  and  reported  to  nearest  0.1% 

-  w\  \\  v&ftoUL 


METH25.FRM 


FOR 


PROCEDURAL  CHECKLIST 
IT1LE  ORGANIC  AND  PCDD/PCDF  SAMPLING 


Date  WIO/I  3  Time 


Equipment  identify  matches  pretest  calibration  list? _ £< 

Probe  Nozzle:  Stainless  steel _ 

Button-hook _ u/j _  Size _ 

Cleaned  according  to  sampling  protocol?  frV,  s 

Probe  Linen  Borosilicate _ <=^_ _  quartz  _ 

Probe  heating  system:  tjJ  Oo  eJ) 

Cleaned  according  to  sampling  protocol?  V 

Checked?  _  Temperature 

Pitot  Tube:  Type  S _ / _  Other _ 

Properly  attached  to  probe  (no  interference  to  nozzle)?  _ j 

Modifications:  _ _ 

Pitot  tube  coefficient _ <  &£_ _ 

Differential  Pressure  Gauge:  Inclined  manometers  ^ 

Magnehelics _  Ranges _ 

Other _  Ranges _ 

Cyclone  (inlet  only):  Borosilicate  Glass _ 

Cleaned  according  to  sampling  protocol?  A' A _ 

Filter  Holden  Borosilicate  Glass _ ^ _ 

Frit  material:  Teflon  Yi _  Ott 

Gasket  Material:  Silicone _ 

Cleaned  according  to  sampling  protocol?  Vg-g 

Filter  or-Thimble-Type(s):  (S/4?S5  /v/ 

Condenser:  Glass _ ^ _  ( 

Cleaned  according  to  sampling  protocol? 

Sorbent  Trap:  Glass _ ^ _  C 

Thermocouple  attached  to  trap?  _ _ 

Cleaned  according  to  sampling  protocol? 

Covered  with  foil  at  all  times?  _ Yc-S> _ 

Impinger  train:  Number  of  impingers  _ , 

Cleaned  according  to  sampling  protocol?  V  A 


Other 

.  3^ 


other 


Stable? 


0-/0  " 


Other 


Other 


Other _ 

Other 


Other 


Other 


/  Ccvjl  < 


Contents: 


.k  UjA  2nd  IOO*th 


PROCEDURAL  CHECKLIST 

FOR  SEMT- VOLATILE  ORGANIC  AND  PCDD/PCDF  SAMPLING  (Continued) 


Time 


Operator  ~5, , 


'lUarl 


Observer 


Impinger  weights  or  volumes  recorded?  7€-£ _ 

Cooling  system  _ .  Puv~ 

Recirculation  pump  for  condenser  set-up?  frW-g _ ( 

Proper  connections?  _ Ve-S _ 

Modifications  Mwp, _ 

Silica  Gel:  Type  Coct^s-  g,  New? _  Used? 

Barometer  Mercury _  Aneroid _  Other ( 

Gas  Density  Determination:  Temperature  sensor _ _ 

Pressure  gauge _ 

Temperature  sensor  properly  attached  to  probe?  eg _ 

Recent  Calibrations:  Pitot  tubes _ Ve. S _ 

Meter  box  pg  t _  Thermocouples/thermometers 

Filters  checked  visually  for  irregularities?  _ 

Filters  properly  centered?  _  Labeled?  W 

Proper  sampling  site  properly  elected?  Pe.  <; _ 

Nozzle  size  properly  selected?  _  V6S 

Proper  sampling  time  selected?  Ves _ _ 

All  openings  of  sampling  train  plugged  (pre-test  and  post-test)  PgS 


ocVi^ia 

cj&rred&k 


Test  Procedures 


Impingers,  condenser,  and  sorbent  trap  properly  assembled? 

Cyclone  attached  (inlet  only)? _ A  _ 

Pitot  lines  checked  for  leaks  and  plugging?  p?  s 

Meter  box  leveled?  Pg-9 _  Manome 

Delta  H  from  most  recent  calibration  2-*0l  '1- 

0 

Nomograph  setup  correctly?  _ i  g-3 _  ] 

Pretest  leak  check  conducted?  _  Le 

Care  taken  to  avoid  scraping  port  or  stack  wall?  _ Pg 

Effective  seal  around  probe  when  in-stack?  _ V  es 

Probe  moved  to  traverse  points  at  proper  time?  Pe-4 
Train  leak  checked  during  port  changes?  Before  Pe~3- 
Nozzle  and  pitot  tubes  kept  parallel  to  stack  at  all  times?  _ 
Filter(s)  or  thimbles  changed  during  run?  Pe-5 
Any  particulate  lost  during  filter  change?  AJ  C) 


_  Manometers  zeroed?  7 

0  _ 

_  K  factor  3,  09 

_  Leakage  rate? 


After 


Q:\FORMS\PROCKLSTJRM 


FOR 


Date  6/ 


PROCEDURAL  CHECKLIST 

ULAIIEL  ORGiOTIC!  A1(D  PCDD/PCDF  SAMPLING  (Continued) 

Time/V/O  Operator  *2*6)1  Co  v~  cs  Observer  IlSMft 


i* 


Sorbent  trap  inlet  temperature  maintained  <  68°F? _ Te~C _ 

sData  forms  completed  and  data  recorded  properly?  Ve,  9 _ 

"■Mmegraph  setting  changed  with  significant  change  in  the  stack  temperature? 
Velocity  pressure  and  orifice  pressure  recorded  accurately?  V  _ 


Post-test  leak  check  conducted? 

at  inches  of  mercury _ 

Qrsat  analysis? 

Approximate  stack  temperature 
Percent  isokinetic  calculated 


_  Stack 


_  Leakage  rate  See  6 

_  Integrated 

Gas  sample  volume _ 


Sample  Recoven 


Other 


Brushes:  Nylon  bristle _  Other _ _]< 

Wash  Bottles:  Glass  - — . _  Teflon®  VJ2-p _  ( 

Cleaned  according  to  sampling  protocol?  '  ^ _ 

Storage  containers:  Borosilicate  glass  _ y _  < 

Cleaned  according  to  sampling  protocol?  _ _ 

Cap  material  _  _ V  ijcaiLz  _  Leak  free?  _ 

Petri  dishes:  Borosilicate  glass  J _  Other 

Cleaned  according  to  sampling  protocol?  _ 

Graduated  cylinder:  Borosilicate  glass  V^=> _  Oth< 

Subdivisions  of  graduated  cylinder  <  2  ml?  _ 

Cleaned  according  to  sampling  protocol?  _ 

Balance  type .  _  Calibrated?  V- 

Probe  allowed  to  cool  sufficiently?  - #3* - — 

Probe  and  sample  train  openings  covered?  V--^=> _ 

Clean-up  area(s)  used  _  _ - - - 

Silica  gel:  Color?  IgAoe. _  Condition?  _ Q 

Filter  or  Thimble  Handling:  Tweezers  used?  _  Sur 

Any  particulate  lost?  /^2Q _ 

Foil  wrapped? _  _ _ _ 

Probe  handling:  Methanol/methylene  chloride  rinses _ -s 

Brushed?  _ _  Other  rinses _ 

Particulate  recovery:  Probe  nozzle  _ Probe  fitting  _ 

Probe  liner _ _ Front  half  of  filter  holder 


Other 


Other 


Surgical  Gloves?  V-% 


Q:\FORMSSPROCKLSTJFRM 


FOR 


PROCEDURAL  CHECKLIST 

-ORGANIC  AND  PCDD/PCDF  SAMPLING  (Continued) 


Date  6/ 


Time 


Operator 


Observer 


Td>Oei‘// 


Condenser  and  filter  back  half  handling: 

Methylene  chloride/methanol  rinses  _  y-^s-  AJc 

Sorbent  trap  handling:  Capped?  _ Sto 

Foil  wrapped?  _ . 

Impinger  handling:  Weighed?  _ Distille 

Methylene  Chloride/Methanol  Rinses 

Methylene  Chloride/Acetone  Rinses _ 

QA/QC  Toluene  Rinse  Performed  (Method  23  Only) 


r  Other  rinses  a 

Stored  in  cooler?  O' 

—  — 

Distilled  water  rinses?  V 

Other  Rinses  & 


Blanks  collected:  Reagent(s) _ V-1 

XAD  Methanol 

Acetone _ \/~g— . _ 


_  Methylene  Chloride 

Toluene  v^2-^ 


Recovery  efficiency  samples  collected  from  this  train? 
Sample  numbers:  _ 


Samples  labeled  and  stored  properly? 


Liquid  levels  marked? 


NOTE: 


This  TSA  can  also  be  applied  to  EPA  Method  23  sampling  and  recovery. 


Q:\FORMS\PROCKLST  JRM 


PROCEDURAL  CHECKLIST 
FOR  PARTICULATE  SAMPLING 


Date  6?//0 


e- 


Equipment  identity  matches  pretest  calibration  list? _ 7 

Probe  nozzle:  Stainless  Steel _ Glass 

Button-hook _ </_ _  Elbow _ [ _ 

Cleaned  according  to  sampling  protocol? _ p 

Probe  Liner:  Borosilicate _ _  Quartz  _ 

Cleaned  according  to  sampling  protocol?  V~aJL 

Probe  heating  system:  ,urv _ 

Checked?  _ t/  Tenlnerature  ^ 

Pitot  Tube:  Type  S  _  Other _ 

Properly  attached  to  probe  (no  interference  to  nozzle)?  _ 

Modifications:  _ _ 

Pitot  tube  coefficient _ t-  $5  _ 

Differential  Pressure  Gauge:  Inclined  manometers _ ^ 

Magnehelics _  Ranges _ (f) 

Filter  Holder:  Borosilicate  Glass _ C 

Frit  material:  Borosilicate  Glass  _ 

Teflon _ ^ _  Other  _ 

Gasket  Material:  Silicone _  ( 

Cleaned  according  to  sampling  protocol?  &JL. 

Filter  Type(s):  — 

Impinger  train:  Number  of  impingers  ytvoql 

Cleaned  according  to  sampling  protocol? 

Contents:  1st  2nd  /^/z-5>o 

4th  /oWs  /4.0A  5th  /QQwU  ^kQf. 

Impinger  Weights  recorded?  _ 

Silica  Gel:  Type  C-oav se _  New? _ 

Barometer  Mercury _  Aneroid _ 

Gas  Density  Determination:  Temperature  sensor _ 

Pressure  gauge _ 

Temperature  sensor  properly  attached  to  probe? _ 


/><p3 


Other 


Stable? 


Kjla. 


Other  _ 

Stainless 


Other 


Other 


/v  Citw _ 


/bcs 


t  G* 


Used? 

Other 


METH25.FRM 


PROCEDURAL  CHECKLIST 
FOR  PARTICULATE  SAMPLING 
(Continued) 


Date  6/7  ©A?  3  Time 


Test  Procedures 


Recent  Calibrations:  Pitot  tubes  T€£ _ 

Meter  Box  _ Y  ^ _  Thermocouples/thermometers  Yl 

Filters  checked  visually  for  irregularities?  _ 

Filters  properly  centered?  Y‘€-£ _  Labeled?  Y_  €s _ 

Nozzle  size  properly  selected?  _ Y _ _ 

All  openings  of  sampling  train  plugged  (pre-test  and  post- test)  Y •€£ 

Impingers  properly  assembled?  _ _ 

Pitot  lines  checked  for  leaks  and  plugging?  r  C  S. _ 

Meter  box  leveled?  Vv£-s>  _ _ _  Manometers  zeroed? 

Delta  H  from  most  recent  calibration  ( ,  Y  _ 

Nomograph  setup  correctly?  ^fculoA-o/- _  K  factor  ^  Z& 

Pretest  leak  check  conducted?  _  Leakage  rate?  Aa 

Care  taken  to  avoid  scraping  port  or  stack  wall?  _ 

Effective  seal  around  probe  when  in-stack?  _ jpgs _ 

Probe  moved  to  traverse  points  at  proper  time?  V-e.s- _ 

Leak  check  conducted  during  port  change?  Before  Vcs _ After?  Yg 

Nozzle  and  pitot  tubes  kept  parallel  to  stack  at  all  times?  V-es _ 

Filter(s)  changed  during  run?  _ _ 

Any  particulate  lost  during  filter  change?  UK _ 

^Data  forms  completed  and  data  recorded  properly?  _ 7  ^5 _ 

,  ^Nomograph  setting  changed  with  significant  change  in  the  stack  temperature? 

Velocity  pressure  and  orifice  pressure  recorded  accurately?  V  _ 

Post-test  leak  check  conducted?  Y _  Leakage  rate  Se-^- 

at  inches  of  mercury  See.  _ 

Orsat  analysis?  V  g-S  Stack _  Integrated  _ 

Approximate  stack  temperature  /8  V _  Gas  sample  volume  <£ 

Percent  isokinetic  calculated  Y^S 


Manometers  zeroed?  r  *gs- 

ZL. _ 

_  K  factor  ^  ZS* 

_  Leakage  rate?  ~53u 

V-*ts  _ 


After? 


PROCEDURAL  CHECKLIST 
FOR  PARTICULATE  SAMPLING 
(Continued) 


Date  Time  f  14  5  Operator  Mr/cf/iJ- —  Observer  /*> I /faoJLJjU 


Sample  Recovery 


Brushes:  Nylon  bristle  V^i 


Cleaned  according  to  sampling  protocol? _ 

Wash  Bottles:  Glass  _  Polyethylene 

Cleaned  according  to  sampling  protocol?  _ 

Storage  containers:  Borosilicate  glass _ y^-s? 


_  Other 


Other 


Other 


Cleaned  according  to  sampling  pnjtoc 
Cap  material  H /  j  C&L 


Leak  free? 


Petri  dishes:  Borosilicate  glass  _ 

Cleaned  according  to  sampling  protocol?  _ 

Graduated  cylinder:  Borosilicate  glass 

Subdivisions  of  graduated  cylinder  <z  ml?  ^ 


Other 


plaod\<. 


Other 


Cleaned  according  to  sampling  protocol? 


Balance  type 


Probe  allowed  to  cool  sufficiendy? 


Calibrated?  U3 , 


Probe  and  sample  train  openings  covered?  ^ 
Clean-up  area(s)  used _ &£& 

kid* _ 


Silica  gel:  Color? 


Probe  handling:  Acetone  rinse 
Particulate  recovery:  Probe  nozzle 
Probe  liner 


* 


^oo_A_ 


* 


Condition? 

0.1  N  Niuic  rinse _ 

_  Probe  fitting 


Front  half  of  filter  holder 


Blanks  collected:  Reagent(s)  0-1  /U 

B-Cu 


-9-cr 


D.  I.  Water _ 

Impinger  rinses:  D.  I.  Water 
Samples  labeled  and  stored  properly 
Liquid  levels  marked?  - 7^ 


Acetone 


Other  rinses 


"7 


z 


Filter  handling:  tweezers  used? 
Any  particulate  lost? _ 


* 


<2? 


/VO 


Surgical  gloves? 


METH25.FRM 


PROCEDURAL  CHECKLIST 
FOR  HC1  SAMPLING 


Equipment  identify  matches  pretest  calibration  list? _ 

Probe  Nozzle:  Glass _ ^ _ 

Button-hook _ _  Size _ j_ 

Cleaned  according  to  sampling  protocol?  _ 

Probe  Liner:  Borosilicate  ^ _  quartz  _ 

Probe  heating  system:  uav^<x./0P  -e-d) _ 

Cleaned  according  to  sampling  protocol?  Ye.£ 

Checked?  _  Temperature  ^ 

Pitot  Tube:  Type  S _ _  Other _ 

Properly  attached  to  probe  (no  interference  to  nozzle)?  _ 

Modifications:  _ _ 

Pitot  tube  coefficient  t  _ 

Differential  Pressure  Gauge:  Inclined  manometers  ^ _ 

Magnehelics _  Ranges _ 

Other _  Ranges _ 

Filter  Holder:  Borosilicate  Glass _ ^ _ 

Frit  material:  Teflon _ _  Other  _ 

Gasket  Material:  Silicone _  Oi 

Cleaned  according  to  sampling  protocol?  _ 

Filter  Type(s):  Op  £  _ 

Impinger  train:  Number  of  impingers  Co  jPa(r\ 

Cleaned  according  to  sampling  protocol?  V^es 
Contents:  1st  a  zSO  y  2nd  ( H 

4th  /OOwls  5th  /fcOmU  A/qlO 

Impinger  Weights  recorded?  ^  _ 

Cooling  System  _ 

Proper  connections?  VW _ 

Modifications  _ _ 

Silica  Gel:  Type  Can  it  s  e_ _ _  New? _ 

Barometer:  Mercury _  Aneroid _ 

Gas  Density  Determination:  Temperature  sensor _ ^ 

Pressure  gauge  _ _ 

Temperature  sensor  properly  attached  to  probe?  ^g,S- 


other 


Stable? 


Other 


Other _ 

Other 


>  vv  Coco 


3rd  (60  nW 
6th  ^  t  C . 


New? _ 

Aneroid 


Used? 

Other 


METH25.FRM 


PROCEDURAL  CHECKLIST 
FOR  HCI  SAMPLING 
(Continued) 


lime  Operator^!  r  HlC&(/u<^  Observer  H 


Date  (x>< 


Test  Procedures 


Recent  Calibrations:  Pitot  tubes 
Meter  Box 


V^-g-v 


Filters  checked  visually  for  irregularities? 
Filters  properly  centered? 


Thermocouples/thermometers 
_ 


Vee» 


Labeled? 


7 


<£f- 


£ 


s=s_ 


Sampling  site  properly  elected? 

Nozzle  size  properly  selected? 

Proper  sampling  time  selected? 

All  openings  of  sampling  train  plugged  (pre-test  and  post-test) 


a 


mre-t< 


7 


es 


Impingers  properly  assembled?  _ 

Pitot  lines  checked  for  leaks  and  plugging? 
Meter  box  leveled?  V<2-g  _ 


IK 


Delta  H  from  most  recent  calibration 
Nomograph  setup  correctly?  9  es-  ~~  CaJc^ 
Pretest  leak  check  conducted? 


Manometers  zeroed? 

L _ 


K  factor 


Care  taken  to  avoid  scraping  port  or  stack  wall? 
Effective  seal  around  probe  when  in-stack? 


Leakage  rate? 


ge-e-  ot<*vci 


Probe  moved  to  traverse  points  at  proper  time?  V  §& 


Nozzle  and  pitot  tubes  kept  parallel  to  stack  at  all  times? 
Filter(s)  changed  during  run?  _ A-^O _ 


JK 


Any  particulate  lost  during  filter  change? 


yg-  s. 


CL-  ^orms  completed  and  data  recorded  properly?  _ 

£  setting  changed  with  significant  change  in  the  stack  temperature? 

Velocity  pressure  and  orifice  pressure  recorded  accurately?  V  •€-£• 


¥ 


■e± 


Post-test  leak  check  conducted? 

at  inches  of  mercury _ 

Grsat  analysis?  Y 


Ve.s 


Leakage  rate  see 


Stack 


Approximate  stack  temperature  B? 

Percent  isokinetic  calculated _ ^ 


_  Integrated 

Gas  sample  volume  £ee. 


^ _ 

5~l\egi-g- 


METH25.FRM 


PROCEDURAL  CHECKLIST 
FOR  HC1  SAMPLING 
(Continued) 


Date_^^^L  Time  //y  c  Operator  /gc  Observer  nl/JziTJ 


Sample  Recovery 

yS  _ Other 


Brushes:  Nylon  bristle 

Wash  Bottles:  Glass  (_ _  Polyethylene 

Cleaned  according  to  sampling  protocol?  _ 

Storage  containers:  Borosilicate  glass 


Other 


Other 


Cleaned  according  to  sampling  jjrotocol?  _ 

Cap  material  IQ^-  XhreJ*  Leak  free?  _ 

Petri  dishes:  Borosilicate  glass  Other 

ing  to  sampWg  protocol?  _  ./vy* 


Cleaned  according  to  sampling  protocol? 
Graduated  cylinder:  Borosilicate  glass  _ LC^p 

»*  in 


Other 


Subdivisions  of  graduated  cylinder  <  2  ml?  _ 

Cleaned  according  to  sampling  protocol?  _ yr-^? _ 

Balance  type  <- _  Calibrated?  — l/S  .  UO/iMAs 


Probe  allowed  to  cool  sufficiently? 

Probe  and  sample  train  openings  covered? 
Clean-up  area(s)  used 


'■fe- 


Llean-up  area(s)  used  knPyjJwOy  _ 

Impingers  recovered  separately?  — ...  4^^  CO  y,c 

Sample  label:  1st  ( qjo  Hggc*  SUot~kp> 


3rd. 

5th 


(o/\XL 


2nd 

_  4th 

_  6th 

Condition? 


Surgical  Gloves? 


-QQ&jA 


-r 


Silica  gel:  Color? 

Filter  Handling:  Tweezers  Used? 

Any  particulate  lost?  _ (_  yja-, 

Probe  handling:  Distilled  water  rinse  {_ _ 

Acetone  rinse  _ 

Particulate  recovery:  Probe  nozzle  _  Surgical  gloves? 

Probe  liner  °-=> _ Front  half  of  filter  holder  - 


AAo 


Other  rinses 


Blanks  collected:  Reagent(s)  Q »/  AS  0^ 

Distilled  water  _ Acetone 


X^>  Tih* 

AJ  d 


Recovery  efficiency  samples  collected  from  this  train? _ 

Sample  numbers:  _ "PrOCJL^ 


Samples  labeled  and  stored  properly?  X  V'~%> 
Liquid  levels  marked?  - 


METH25.FRM 


PROCEDURAL  CHECKLIST 
FOR  HEXA VALENT  CHROMIUM  SAMPLING 


Equipment  identity  matches  pretest  calibration  list? _ »  e- 

Probe  nozzle:  Glass _ ^ _ Teflon  _ 

Button-hook _ _  Elbow _ 

Cleaned  according  to  sampling  protocol? 

Probe  Liner:  Teflon _ ^ _ 

Cleaned  according  to  sampling  protocol?  ^ 

Probe  heating  system:  _ _ 

Checked?  _ Temperature 

Pitot  Tube:  Type  S _ ^ _  Other _ 

Properly  attached  to  probe  (no  interference  to  nozzle)? 

Modifications:  _ _ 

Pitot  tube  coefficient _ /  8H _ 

Differential  Pressure  Gauge:  Inclined  manometers  H 

Magnehelics _  Ranges _ 

Impinger  train:  Number  of  impingers  -ST 

Cleaned  according  to  sampling  protocol?  T£S 


other 


Stable? 


Contents:  1st  3O0>  KQ  £j- 


Impinger  Weights  recorded?  _ 

KOH  Recirculation  System  Type  p&ri  s-t-o 

Proper  connections?  _ 

Modifications  _  AT***. 

Silica  Gel:  Type  Cocmt-s  e_ _  New? _ 

Barometer  Mercury _  Aneroid _ 

Gas  Density  Determination:  Temperature  sensor _ 

Pressure  gauge  _ _ _ 

Temperature  sensor  properly  attached  to  probe? 


Used? 

Other 


METH25.FRM 


PROCEDURAL  CHECKLIST 
FOR  HEXAVALENT  CHROMIUM  SAMPLING 


Time 


Operator  *  hir  l  / 


Observer 


Test  Procedures 


Recent  Calibrations:  Pitot  tubes 
Meter  Box  Vp  s 


iki 


Thermocouples/thermometers  _ 


YE 


Nozzle  size  properly  selected? 

All  openings  of  sampling  train  plugged  (pre-test  and  post-test) 
Impingers  properly  assembled?  _ 


Pitot  lines  checked  for  leaks  and  plugging?  s 

Meter  box  leveled?  VVs  _  Manometers  zeroed? 


Delta  H  from  most  recent  calibration  _ 
Nomograph  setup  correctly? 


L^-2- 


Pretest  leak  check  conducted?  Ve^s 
KOH  recirculation  pump  activated _ 


_  K  factor  "3.  (? 
Leakage  rate? 


es 


Care  taken  to  avoid  scraping  port  or  stack  wall?  Ves 


h 


Effective  seal  around  probe  when  in-stack?  _ 

Probe  moved  to  traverse  points  at  proper  time? 

Leak  check  conducted  during  port  change?  Before  V<es> 


4^- 


After? 


Nozzle  and  pitot  tubes  kept  parallel  to  stack  at  all  times?  pp  s 


Data  forms  completed  and  data  recorded  properly? 

Nomograph  setting  changed  with  significant  change  in  the  stack  temperature?  _ 

Velocity  pressure  and  orifice  pressure  recorded  accurately?  _ 

Post-test  leak  check  conducted?  _  Leakage  rate  dL 

at  inches  of  mercury _ 

Orsat  analysis?  ^ _  Stack _  Integrated 

_  Gas  sample  volume _ 


Approximate  stack  temperature 
Percent  isokinetic  calculated 


METH25.FRM 


PROCEDURAL  CHECKLIST 
FOR  SEMI- VOLATILE  ORGANIC  SAMPLING 


Date  Jot 


Time 


Observer 


Equipment  Setui 


Stable? 


Equipment  identify  matches  pretest  calibration  list? _ j  _ 

Probe  Nozzle:  Stainless  steel _ _  Other 

Button-hook _ _  Size _ . 

Cleaned  according  to  sampling  protocol?  _ V 

Probe  Liner:  Borosilicate _ ^  quartz  _  other 

Probe  heating  system:  _ 

Cleaned  according  to  sampling  protocol?  V  _ 

Checked?  ^ _  Temperature  2L  CLl£5  Stable*! 

Pitot  Tube:  Type  S _ _  Other _ 

Properly  attached  to  probe  (no  interference  to  nozzle)?  V  €.£. 

Modifications:  _ _ 

Pitot  tube  coefficient _ »  _ 

Differential  Pressure  Gauge:  Inclined  manometers  _ O' 

Magnehelics _  Ranges _ 

Other _  Ranges _ 

Filter  Holden  Borosilicate  Glass _ tJ_ _  Other 

Frit  material:  Teflon _ ^  _  Other _ 

Gasket  Material:  Silicone _  Other  LA4 

Cleaned  according  to  sampling  protocol?  Vg-S _ 

Filter  Type(s):  O  Fx  _ 

Condenser:  Glass _ _  Other _ 

Cleaned  according  to  sampling  protocol?  _ 

Sorbent  Trap:  Glass _ ^ _  Other _ 

Thermocouple  attached  to  trap?  _ ¥ C.S _ 

Cleaned  according  to  sampling  protocol?  _ 

Covered  with  foil  at  all  times?  _ ¥  OS  _ 

Impinger  train:  Number  of  impingers  _ Y 

Cleaned  according  to  sampling  protocol?  Tj es> _ _ 

Contents:  1st  [  60  i\  2*  ft  2nd  tO&  ff  3rd 

4th  S  >  G> . _  5th  - - -  6th 


Uiov 


Other 


Other 


METH25.FRM 


PROCEDURAL  CHECKLIST 

FOR  SEMI-VOLATILE  ORGANIC  SAMPLING  (Continued) 


T)z\&  (j/fofa'5  Time  /£>/ O  Operator  iL*  c  fir  ^ 


Observer 


Impinger  weights  or  volumes  recorded?  t<LS- _ 

Cooling  system  \;>oA-\a  4-  rg.c\vr<L 

Recirculation  pump  for  condenser  set-up?  Y-es _ _ 

Proper  connections?  V^S» _ 

Modifications  _ _ 

Silica  Gel:  Type  C2.Qcxt.i-  s  e _  New? _  Used? 

Barometer  Mercury _  Aneroid _  Other 

Gas  Density  Determination:  Temperature  sensor _ _ 

Pressure  gauge _ 

Temperature  sensor  properly  attached  to  probe?  V-e^~ _ 

Recent  Calibrations:  Pitot  tubes _ _ 

Meter  box  Yes. _  Thermocouples/thermometers 

Filters  checked  visually  for  irregularities?  _ _ 

Filters  properly  centered?  _  Labeled?  V  es 

Proper  sampling  site  properly  elected?  VW _ _ 

Nozzle  size  properly  selected?  _ Ye$- _ 

Proper  sampling  time  selected?  _ Y  £S _ 

All  openings  of  sampling  train  plugged  (pre-test  and  post-test)  Ve^> 


Used?  ^ 
Other 


Test  Procedures 


Impingers,  condenser,  and  sorbent  trap  properly  assembled?  V-e^ _ 

Pitot  lines  checked  for  leaks  and  plugging?  _ 

Meter  box  leveled?  _  Manometers  zeroed?  Yec 

Delta  H  from  most  recent  calibration  _ 3^  O  / _ 

Nomograph  setup  correctly?  V  €-S _  K  factor  3-/^0 

Pretest  leak  check  conducted?  _  Leakage  rate?  $e-&  ^ocU 

Care  taken  to  avoid  scraping  port  or  stack  wall?  Ves _ 

Effective  seal  around  probe  when  in-stack?  Ycz,/ _ 

Probe  moved  to  traverse  points  at  proper  time?  Wg _ _ 

Train  leak  checked  during  port  changes?  Before  _ After 

Nozzle  and  pitot  tubes  kept  parallel  to  stack  at  all  times?  Y  <1-9 _ 

Filter(s)  changed  dining  run?  _ _ _ 

Any  particulate  lost  during  filter  change?  _ 


METH25.FRM 


PROCEDURAL  CHECKLIST 

FOR  SEMI- VOLATILE  ORGANIC  SAMPLING  (Continued) 


Date  “!>  Time  [ Q  \ Operator. 


Sorbent  trap  inlet  temperature  maintained  <  68°F? _ _ 

forms  completed  and  data  recorded  properly?  _ V  _ 

setting  changed  with  significant  change  in  the  stack  temperature? 
Velocity  pressure  and  orifice  pressure  recorded  accurately?  V  -ec _ 


Post-test  leak  check  conducted? 

at  inches  of  mercury _ 

Qrsat  analysis?  _ ^ 

Approximate  stack  temperature 
Percent  isokinetic  calculated 


Stack 


_  Leakage  rate  c&<jr 

_  Integrated  _ 

Gas  sample  volume _ 


Sample  Recoven 


Brushes:  Nylon  bristle _ 

Wash  Bottles:  Glass _  Teflon®  _ 

Cleaned  according  to  sampling  protocol?  _ 

Storage  containers:  Borosilicate  glass  _ yea. 

Cleaned  according  to  sampling  protocol?  _ 
Cap  material  1 1 

Petri  dishes:  Borosilicate  jjkrSs  tgO-HOsy 

Cleaned  according  to  sampling  protocol?  _ 
Graduated  cylinder:  Borosilicate  glass 

Subdivisions  of  graduated  cylinder  <  2  ml? 


_  Other 


Other 


Other 


Leak  free?  _ 

_  Other  _ 

_ 

Other 


Cleaned  according  to  sampling  protocol? 
Balance  type  C- _ 


Calibrated? 


Probe  allowed  to  cool  sufficiently?  _ 

Probe  and  sample  train  openings  covered?  _  V--* 
Clean-up  area(s)  used  TfLTJ&x  &-r 

Silica  gel:  Color? 

Filter  Handling:  Tweezers  used?  V^» _ 

Any  particulate  lost?  _ IV  O _ 

Foil  wrapped? _ _ 

Probe  handling:  Methanol/methylene  chloride  rinses. 


Condition?  _ l 

Surgical  Gloves? 


Brushed? 

Particulate  recovery:  Prone  nozzle 
Probe  liner _ VJc, 


_  Other  rinses _ 

£2 _ Probe  fitting _ 

Front  half  of  filter  holder 


METH25.FRM 


PROCEDURAL  CHECKLIST 

FOR  SEMI- VOLATILE  ORGANIC  SAMPLING  (Continued) 


Time 


Operator 


Observer 


Condenser  and  filter  back  half  handling: 

Methylene  chloride/methanol  rinses , 

Sorbent  trap  handling:  Capped?  V-^> 

.  — 

7“ 


7^ 


Other  rinses 


Stored  in  cooler? 


Foil  wrapped? 


Impinger  handling:  Weighed? 


5tHanol 


Distilled  water  rinses? 


7* 


Methylene  Chloride/Metnanol  Rinses 
Methylene  Chloride/Acetone  Rinses . 

Blanks  collected:  Reagent(s) _ 

XAD  _ Methanol 


Other  Rinses 


Acetone 


T 


Methylene  Chloride 
,  Toluene  _ 


Recovery  efficiency  samples  collected  from  this  train? 
Sample  numbers:  _ 


Samples  labeled  and  stored  properly?  _ 

Liquid  levels  marked?  - Xs- 


NOTE:  This  TSA  can  also  be  applied  to  EPA  Method  23  sampling  and  recovery. 


METH25.FRM 


Stable? 


Equipment  identity  matches  pretest  calibration  list?  _ 

Probe  nozzle:  Stainless  Steel _ Glass  ^ _ 

Button-hook _ Elbow _ _ Size  «  3 

Cleaned  according  to  sampling  protocol?  7CS-  _ _ _ 

Probe  Liner:  Borosilicate  _  Quartz  _  Other _ 

Cleaned  according  to  sampling  protocol?  Yc^ _ 

Probe  heating  system:  rc^.p£>e_JI _ _ 

Checked?  Vex  Temperature  ^  Stable?  Vg-S. 

Pitot  Tube:  Type  S _ YL _  Other _ 

Properly  attached  to  probe  (no  interference  to  nozzle)?  _ 

Modifications:  _ _ _ _ 

Pitot  tube  coefficient _ t  _ 

Differential  Pressure  Gauge:  Inclined  manometers _ _ 

Magnehelics _  Ranges  O  ~  /O  n_ _ 

Cylone  (inlet  only):  Borosilicate  Glass  _ Other _ 

Cleaned  according  to  sampling  protocol?  A _ 

Filter  Holder:  Borosilicate  Glass _ _  Other  _ 

Frit  material:  Borosilicate  Glass  _  Stainless _ 

Teflon _ ^ _  Other _  _ 

Gasket  Material:  Silicone _ _  Other  dJ~  cxxii-* 

Cleaned  according  to  sampling  protocol?  Ves _  ^ 

Filter  Type(s):  _ 7=, _ 

Impinger  train:  Number  of  impingers  _ _ 

Cleaned  according  to  sampling  protocol?  r€LS _ _ _ _ 

Contents:  1st  i.  2nd  /  d>G  w,U  ^  V^QBrd  /QQ  s/fl-  v 0 


4th  '  5th  (&-> 

Impinger  Weights  recorded?  _ 

Cooling  System  \c^  IsoA-L, 

Proper  connections?  _ V  ^-S _ 

Modifications  _ AApfr-g. _ 

Silica  Gel:  Type  €- _  New? _ 

Barometer:  Mercury _  Aneroid _ 

Gas  Density  Determination:  Temperature  sensor _ i 

Pressure  gauge _ 

Temperature  sensor  properly  attached  to  probe? _ 


Iia,  iDo  y/7floJi) 


Used? 

Other 


Q:\FORMSSPROCKLSTJFRM 


METALS  SAMPLING 


Time 


Operator  J 


Observer 


Test  Procedures 


Recent  Calibrations:  Pitot  tubes _ T  C-S _ 

Meter  Box  VcS- _  Thermocouples/thermometers 

Filters  checked  visually  for  irregularities?  _ _ _ 

Filters  properly  centered?  W  Labeled? 

Nozzle  size  properly  selected?  _ T  CS _ 

All  openings  of  sampling  train  plugged  (pre-test  and  post-test) 

Impingers  properly  assembled?  Ve  S _ _ 

Pitot  lines  checked  for  leaks  and  plugging?  W.S 

Meter  box  leveled?  Ve-^ _ _  Manometers  zeroed? 

>  Delta  H  from  most  recent  calibration  [  1 90  _ 

-Nomograph  setup  correctly?  f-e  S _  K  factor  ^  ^3 

Pretest  leak  check  conducted?  Vcs _  Leakage  rate?  -See. 

Care  taken  to  avoid  scraping  port  or  stack  wall?  _ 

Effective  seal  around  probe  when  in-stack?  _ Ves _ 

Probe  moved  to  traverse  points  at  proper  time?  _ 

Leak  check  conducted  during  port  change?  Before  _ After? 

Nozzle  and  pitot  tubes  kept  parallel  to  stack  at  all  times?  Ves- _ 

Filter(s)  changed  during  run?  _ _ 

Any  particulate  lost  during  filter  change?  _ A>4  _ 

Data  forms  completed  and  data  recorded  properly? 

Nnmngrafth  setting  changed  with  significant  change  in  the  stack  temperature?  _ 

Velocity  pressure  and  orifice  pressure  recorded  accurately?  V  _ 

Post-test  leak  check  conducted?  Vo _  Leakage  rate 

at  inches  of  mercury _ _ _____ 

Orsat  analysis?  tS _  Stack _  Integrated 

Approximate  stack  temperature  Y _  Gas  sample  volume _ 

Percent  isokinetic  calculated _ _ 


Manometers  zeroed? 


K  factor  H ± 

Leakage  rate?  -See.  e 
-  £ _ 


After? 


Leakage  rate 


Sample  Recoven 


Brashes:  Nylon  bristle _ _ 

Cleaned  according  to  sampling  protocol? _ 

Wash  Bottles:  Glass  _  Polyethylene 

Cleaned  according  to  sampling  protocol?  _ 


Other 


Other 


Q:\FORMS\PROCKLSTJRM 


PARTICULATE/TRACE  METALS  SAMPLING 


Time 


Operator 


Observer 


Storage  containers:  Borosilicate  glass  _ 

Cleaned  according  to  sampling  protocol?  _ 

Cap  material .  _ 1  _ 

Petri  dishes:  Borosilicate  glass  kaO 

Cleaned  according  to  sampling  protocol?  _ 
Graduated  cylinder  Borosilicate  glass  X-^ 

Subdivisions  of  graduated  cylinder  <  2  ml? 


Other 


Leak  free? 


Other 


Other 


Cleaned  according  to  sampling  protocol? 


Balance  type  (2A££&SD21 <lh=s. _  Calibrated?  UQl'nF 

Probe  allowed  to  cool  sufficiently?  _ _ 

Probe  and  sample  train  openings  covered?  _ 

Clean-up  area(s)  used .  _ u&hh _ _ 

Silica  gel:  Color?  _  Condition? 

Probe  handling:  Acetone  rinse  tL/Jt  _  0. 1  N  Nitric  rinse 

Particulate  recovery:  Probe  nozzle  _ Probe  fitting 

Probe  liner  V-ftgy _ Front  half  of  filter  holder 

Blanks  collected:  Rea^ent(s)  .  ~aci 

0.1  N  Nitric _ V^z  1  Acetone  / 

Impinger  rinses:  0.1  N  Nitric  _ Other  rinses 

Recovery  efficiency  samples  collected  from  this  train?  (0_O _ 

Sample  numbers: _ 

Samples  labeled  and  stored  properly?  _ 

Liquid  levels  marked? _ y~g-r  '  _ 

Filter  handling:  tweezers  used?  vAL—  .  Surgical  gloves? 

Any  particulate  lost? _ y~\ <)  _ 

NOTE:  The  above  TSA  would  also  be  applied  to  the  EPA  Method  12  test  train. 


_  Condition?  <Ok  C 

nT _  0.1  N  Nitric  rinse 

-^=> _ Probe  fitting _ 

Front  half  of  filter  holder  yt- 

Qv  / _ / 

_ Acetone _ _ 

» _ Other  rinses  _ji 

)m  this  train?  /0_O _ 


i&CL 


Surgical  gloves? 


Q:\FORMSSPROCKLSTrRM 


ocsn**sa*$ur*rrj 


nozzk.frm 


PITOT  TUBE  IDENTIFICATION  NUMBER: 


p-  sz. 


TYPE  S  PITOT  TUBE  INSPECTION  DATA  FORM 


PITOT  TUBE  ASSEMBLY  LEVEL? 


(YES) 


.(NO) 


PITOT  TUBE  OPENINGS  DAMAGED?  _ 

Ot,s - l—l  (<10°)  •  0^= 

I 

iL-°(<  5°)  1  P2=-J- 


L 


Pi¬ 

tt-. 


z  =  A  sin  V=  . 
w  =  A  sina  = 


COMMENTS 


0  - 


-C±- 


,  (YES-EXPLAIN  BELOW) 
(<10° ) 

(<0 

A.__^ 


,yr, 

,  3? 


cm  (In.) 
cm  (In.) 


cm  (In.);  <0.32  cm  {<1/8  In.), 
cm  (In.);  <0.32  cm  (<1/8  In.), 

,vsr 


•i 


cm  (in.) 


—  -  cm  (in.) 


CALIBRATION  REQUIRED? 
INSPECTOR  _ 


.(YES) 


(NO) 


DATE 


'C 


.(NO) 


c:\air  toamMorms'pitotjs.cIrw 


PITOT  TUBE  IDENTIFICATION  NUMBER:  P  “  5^3 


TYPE  S  PITOT  TUBE  INSPECTION  DATA  FORM 


PITOT  TUBE  ASSEMBLY  LEVEL?  _ 

PITOT  TUBE  OPENINGS  DAMAGED? 
OC,:=  0—1  (<10° )  '  C 

l 

- l—U<5°)  1  p 

Y  =  3  e  - 


z  =  A  sin  V=  _ 
w  =  Asine=  _ 

P  a 


t 

>Mk 

i 

I 

cm  (In.) 
cm  (in.) 


.  (YES)  _ _ (NO) 

_ (VES-EXPLAIN  BELOW) . 


-  (<10° ) 


(<5*) 


cm  (In.);  <0.32  cm  (<1/8  In.), 
cm  (In.);  <0.32  cm  (<1/8ln.), 

Pb - '-Hk  - —  cm  (in.) 


_  cm  (in.) 


COMMENTS 


CALIBRATION  REQUIRED? 
INSPECTOR 


(YES)  (NO) 

l _  DATE  '  gJlhl 


c:Vjir!o3m\Jorrn$\pitot_s.drw 


j 

i 


c:\aiftoam\forTns\pilotjBxJfW 


PITOT  TUBE  IDENTIFICATION  NUMBER: 


TYPE  S  PITOT  TUBE  INSPECTION  DATA  FORM 


PITOT  TUBE  ASSEMBLY  LEVEL? 


PITOT  TUBE  OPENINGS  DAMAGED? 


(YES) 


(YES-EXPLAIN  BELOW) 


(<10°) 


-  (<10° ) 


(<5°) 


z  =  AsinV= 


'Oik 


A  =_i_ 


cm  (in.);  <0.32  cm  (<1/8  In.), 


_  cm  (In.) 


w  =  A  sine  = 


cm  (In.);  <0.32  cm  (<1/8  In.), 


n  .  31 


cm  (in.) 


cm  (in.) 


--V7 


cm  (in.) 


COMMENTS 


CALIBRATION  REQUIRED? 


INSPECTOR 


(YES) 


DATE  '  .&un%~ 


Ci^airto  a  nn\fonns\pi  lot_s.drw 


c:\airtoam\forTns\pitot_s.dfW 


LONG/PRE  DRY  GAS  METER  CALIBRATION  DATA  FORM 


DATE 

AMBIENT  TEMPERATURE 
CALIBRATION  (\£ 


REFERENCE 


STACK  TEMPERATURE  SENSOR  CALIBRATION  DATA  FORM 


t zt/fs  POTENTIOMETER  NUMBER 


POTENTIOMETER  NUMBER  ZZPjz/ 

BAROMETRIC  PRESSURE  f.  £? 

REFERENCE:  THERMOCOUPLE  SIMULATOR 
(ACCURACY*  1*F) 


TEMPERATURE 


TEMPERATURE  READING  FROM 
THERMOCOUPLE  CHANNEL  INPUT 
NUMBER 


TEMPERATURE 
AVERAGE  TEMPERATURE  DIFFERENCE 
READING  ® 


52-  \3Z 


/2_  2/2.  2/Z-  2/2-  -2/2~- 


0C- o% 


932  fSZ.9ZZ.fZ2.  fS  z.  fZ2-  0*-o% 
/&(<  /120  /fzo  fizc>  /UG  /?2-&>  6  “ 


COMMENTS 


STACK  TEMPERATURE  SENSOR  CALIBRATION  DATA  FORM 


DATE  -A/^flzL 

AMBIENT  TEMPERATURE  *7/ 

CAUBRATION  6%^  t  > 


POTENTIOMETER  NUMBER  ^ 

barometric  PRESSURE  ' 

RELFERENCE:  THERMOCOUPLE  SIMULATOR 
{ACCURACYi  i*F) 


REFERENCE 

TEMPERATURE 


TEMPERATURE  READING  FROM 
THERMOCOUPLE  CHANNEL  INPUT 

NUMBER 

AVERAGE  TEMPERATURE 
READING  ® 

temperature 

DIFFERENCE  ® 

1 

2 

3 

4 

5 

(*) 

jTJ* 

52 

ss 

?/J  ^  si  wt?  Lvcr  L vt  _j>  sy 


ft  l,  }52s 


a'-  o 


1000  1832 


!U? 


/iz~7  /}Zs?  /te?  /S&7  r°- 


COMMENTS 


AVERAGE  TEMPERATURE  READING  =  MEAN  OF  THE  TEMPERATURE  READINGS  FOR  THE  THERMO¬ 
COUPLE  CHANNELS 


o 

THE  CHANNEL  READINGS  MUST  AGREE  WITHIN  »  5  F  OR  3  °C 


ACCEPTABLE  TEMPERATURE  DIFFERNCES  1.5  = 


(REF  TEMF^F  *  460)  -  (TEST  T EM P^  ♦  460) 
(REF  TEUP^  +  460) 


LONG/PRE  DRY  GAS  METER  CALIBRATION  DATA  FORM 


0.147  in^lY£U±l  i!Uo  1 _  A0M1  •  IV 


STACK  TEMPERATURE  SENSOR  CALIBRATION  DATA  FORM 


DATE 

AMBIENT  TEMPERATURE 
CALIBRATION  Q_j ' 


POTENTIOMETER  NUMBER  /  2 

BAROMETRIC  PRESSURE  25.  VS~ 

REFERENCE:  THERMOCOUPLE  SIMULATOR 
(ACCURACY*  1*F) 


REFERENCE 

TEMPERATURE 

TEMPERATURE  READING  FROM 
THERMOCOUPLE  CHANNEL  INPUT 

NUMBER 

AVERAGE  TEMPERATURE 
READING  ° 

temperature 

DIFFERENCE  ® 

UC 

°F 

1 

2 

3 

A 

5 

(%) 

0 

32 

32 

il 

31 

32 

32- 

"j/.e 

<2_°  -O.o^z 

100 

212 

2)2. 

2 12 

m 

Zll 

212 

2/Z 

500 

332 

qso 

920 

VO 

93  o 

Vo 

\ 

fJO 

2°  —  0.113%, 

j 

i 

i 

i 

1000 

1S32 

im- 

mr 

inr 

IS2V 

\m 

azs.  * 

C.2~- 

COMMENTS 


°  AVERAGE  TEMPERATURE  READING  =  MEAN  OF  THE  TEMPERATURE  READINGS  FOR  THE  THERMO- 
COUPLE  CHANNELS 

®  THE  CHANNEL  READINGS  MUST  AGREE  WITHIN  *  5°  F  OR  3  °C 

ACCEPTABLE  TEMPERATURE  DIFFERNCES  1.5  =  f  (REF  TEMF^F  <■  460)  -  (TEST  TEMP^  4  460) 

V.  (REFTEMP^  +  460) 


-) 


X100 


►CrrtJcAT 


POSTTEST  DRY  GAS  METER  CALIBRATION  DATA  FORM 


_ _  STACK  TEMPERATURE  SENSOR  CALIBRATION  DATA  FORM 

AUm r „ -  — -  POTENTIOMETER  NUMBER  (~0&/C  ^  j 

CAuunAT10MPERAnj^/  ~?/^f -  BAROMETRIC  pressure 

- 1  -> - /-  Stsf _  REFERENCE:  THERMOCOUPLE  SIMULATOR 

(ACCURACY*  1*F) 


REFERENCE 

temperature 


1000  1832 


COMMENTS 


TEMPERATURE  READING  FROM 
THERMOCOUPLE  CHANNEL  INPUT 

NUMUER 

AVERAGE  TEMPERATURE 
READING  ® 

temperature 
difference  0 

1  2  3 

A 

5 

(*) 

52.  52-  5^ 

fe~ 

.2/Z. 

o°-  c>7- 

f?/  93 f  ?5f 

fs/ 

?Sf 

Ps 

r-  ’^7 

jlX7  /&->  /&*?  /fo7 

/u-y 

o.22i  y^JL22i7l2C  cgur 


STACK  TEMPERATURE  SENSOR  CALIBRATION  DATA  FORM 


DATE 

3/25-/?? 

POTENTIOMETER  NUMBER 

/r 

AMBIENT  TEMPERATURE. 

BAROMETRIC  PRESSURE 

CALIBRATION 

REFERENCE:  THERMOCOUPLE  SIMULATOR 

(ACCURACY*  1  *F> 

REFERENCE 

TEMPERATURE  READING  FROM 

TEMPERATURE 

TEMPERATURE 

THERMOCOUPLE  CHANNEL  INPUT 

AVERAGE  TEMPERATURE 

DIFFERENCE  ® 

NUMBER 

READING  ® 

°C 

°F 

1 

2 

3 

4 

5 

<%) 

0 

32 

3Y 

ir 

li 

3V 

3/Y 

’2'r  '97/ 

100 

212 

//s 

wy 

2/  Y.  Y 

500 

932 

ft/ 

fez- 

ftZ 

?3/ 

?3/ 

fs/.y 

■  9  -,o9% 

1000 

1032 

I8Z7 

m 

j&r 

mi 

/rzy 

/h27,Y 

COMMENTS 

°  AVERAGE  TEMPERATURE  READING  =  MEAN  OF  THE  TEMPERATURE  READINGS  FOR  THE  THERMO¬ 
COUPLE  CHANNELS 


®  THE  CHANNEL  READINGS  MUST  AGREE  WITHIN  *  5°  F  OR  3  °C 


(■ 


(REF  TEMF^f  +  460)  •  (TESTTEMP^  ♦  460) 


(REF  TEUPCF  +  460) 


ACCEPTABLE  TEMPERATURE  DIFFERNCES  1.5 


X100 


POSTTEST  DRY  GAS  METER  CALIBRATION  DATA  FORM 
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§  as 

w  on  c/i 
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S  ^  °- 

C  O 

5  £  S 

g3  3 

_  O  O 
•S  ^  > 

VS  CO 

M  <1  ^ 
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>> 
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o 

.2  II  II 
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-Sfl  a 
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£  2  a  60 

a  3  M  O 

•s  -  a  « 

S|3  o 
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a  a  a  e 

B  I  i  a 
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^  ^  o  ©o 

CX  EX  CX  2 

6  E  E  5 

£  £  £  < 


n  ii  ii  ii  n  ii  ii  n 


>  >  J'S'i 


DATE 


STACK  TEMPERATURE  SENSOR  CALIBRATION  DATA  FORM 

'  6 //f/ 93 


AMBIENT  TEMPERATURE/  > 

t/L*- .  7$st. 


CALIBRATION 


POTENTIOMETER  NUMBER 

BAROMETRIC  PRESSURE  _ 


REFERENCE:  THERMOCOUPLE  SIMULATOR 
(ACCURACY  i  1*F) 


REFERENCE 

TEMPERATURE 


100 


500 


32 


212 


932 


1000  1&32 


TEMPERATURE  READING  FROM 
THERMOCOUPLE  CHANNEL  INPUT 
NUMUER 


7-2- 


-2/5 


93° 


5 


mV 


iso 


35 


fio 


my  /ao  imm  y  /ny 


2/3 


?3‘ 


32- 


J/3 


73° 


AVERAGE  TEMPERATURE 
HEADING  ° 


S  2'V 


J/3'Y 


£50 


/I23'c/ 


TEMPERATURE 

DIFFERENCE 


(*) 


© 


a  ° 


COMMENTS 


®  AVERAGE  TEMPERATURE  READING  =  MEAN  OF  THE  TEMPERATURE  READINGS  FOR  THE  THERMO¬ 
COUPLE  CHANNELS 


®  THE  CHANNEL  READINGS  MUST  AGREE  WITHIN  *  5°  F  OR  3  °C 


ACCEPTABLE  TEMPERATURE  DIFFERNCE*  1.5  = 


(REF  TEMJ^F  ♦  460)  -  (TEST  TEMP^  ♦  460) 
(REFTEUPcF  +  460) 


-) 


X  100 


LONG/PRE  DRY  GAS  METER  CALIBRATION  DATA  FORM 


STACK  TEMPERATURE  SENSOR  CALIBRATION  DATA  FORM 


DATE  _  POTENTIOMETER  NUMBER  ^ / k 

AMBIENT  TEMPERATURE  UjS _  BAROMETRIC  PRESSURE  ^  .  SJ _ 

CALIBRATION  fiC*  t  firtn  REFERENCE:  THERMOCOUPLE  SIMULATOR 

(ACCURACY*  1*F) 


TEMPERATURE  READING  FROM 
THERMOCOUPLE  CHANNEL  INPUT 
NUMBER 


REFERENCE 

TEMPERATURE 

°c 

°F 

0 

32 

100 

212 

500 

332 

1000 

1832 

COMMENTS 


3‘/  3^  32-  /. 


jB°  lW  ft#  /Tif 


AVERAGE  TEMPERATURE 
READING  0 

TEMPERATURE 
DIFFERENCE  ® 

<%) 

$-■2.  C/ 

■  V  -.of Z 

-2/3- 

/C P  /  . /L 

P/.? 

,Z  ~~ 

/t±9 

ls  -  ./sk 

®  AVERAGE  TEMPERATURE  READING  =  MEAN  OF  THE  TEMPERATURE  READINGS  FOR  THE  THERMO¬ 
COUPLE  CHANNELS 


®  THE  CHANNEL  READINGS  MUST  AGREE  WITHIN  *  5°  F  OR  3  °C 
ACCEPTABLE  TEMPERATURE  DIFFERNCE*  1.5  =  (_ 


"(REF  TEMF^F  ♦  460)  -  (TESTTEMP^  ♦  460) 
(REF  TEMP^  ♦  460) 


WTCAL-AT 


STACK  TEMPERATURE  SENSOR  CALIBRATION  DATA  FORM 

°ATE  "  POTENTIOMETER  NUMBER  J?  C ^ 

^™ERATUEV  -  BAROMETRIC  PRESSURE  3^1%  J- ' 

UBRATION  - £ - '  REFERENCE:  THERMOCOUPLE  SIMULATOR 

(ACCURACY  *  1*F) 


REFERENCE 

TEMPERATURE 


TEMPERATURE  READING  FROM 
THERMOCOUPLE  CHANNEL  INPUT 

NUMBER 

AVERAGE  TEMPERATURE 
READING  ° 

TEMPERATURE 
DIFFERENCE  ® 

12  3  4 

5 

(*) 

J2- 

J2‘  2- 

-,09% 

,4  -  ,o?% 

ft 2-  ftl 

fs^ 

JP°  1$  °  0  °  /t3  o  /£?  o 


2.  oK?’ 


COMMENTS 


AVERAGE  TEMPERATURE  READING  =  MEAN  OF  THE  TEMPERATURE  READINGS  FOR  THE  THERMO¬ 
COUPLE  CHANNELS 


G  THE  CHANNEL  READINGS  MUST  AGREE  WITHIN  i 5°  FOR  3  °C 


ACCEPTABLE  TEMPERATURE  DIFFERNCES  1.5  = 


(REF  TEMF^3 F  ♦  A$Q)  .  (TEST TEMP^  ♦  460) 
(REF  TEMP^  ♦  460) 


»OTtX4! 


LONG/PRE  DRY  GAS  METER  CALIBRATION  DATA  FORM  (VOST) 
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■»  C5 
BO  00 
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s  a 


to 
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o  o 
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C3 

Cm 


8.  ° 
o  e 
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e 
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o  o 

5  S3 

e  e 
8.  8. 


g  o 
o 


C3  o 

O  H 


c  c 
£  £ 


II  II  il  II  II 


Is  >  >  ^  3  3 


AH  =  Pressure  differential  across  orifice,  in.  H20. 
y  ^  Ratio  of  accuracy  of  wet  test  meter  to  dry  gas  meter  for  each  run. 

Y  =  Average  ratio  of  accuracy  of  wet  test  meter  to  dry  gas  meter  for  all  four  runs;  tolerance  =  pretest  Y  ±  0.05Y. 

Pb  =  Barometric  pressure,  in.  Hg. 

o  =  Time  of  calibration  am,  min. 


STACK  TEMPERATURE  SENSOR  CALIBRATION  DATA  FORM 


DATE 

AMBIENT  TEMPERATURE,  , 
CALIBRATION  <■;/£-  l/>^7 


2jL 


POTENTIOMETER  NUMBER 

BAROMETRIC  PRESSURE  ^-9,  Q  _ 

REFERENCE:  THERMOCOUPLE  SIMULATOR 
(ACCURACY  *  1  *  F) 


REFERENCE 

TEMPERATURE 

TEMPERATURE  READING  FROM 
THERMOCOUPLE  CHANNEL  INPUT 

NUMBER 

AVERAGE  TEMPERATURE 
READING  ® 

TEMPERATURE 
DIFFERENCE  0 

°c 

°F 

1 

2 

3 

4 

5 

(%) 

0 

32 

0 

. 

u 

o 

0 

c  *  -  o% 

ICO 

212 

JoO 

'  D  0 

/Oo 

/O  O 

is  y 

L)  "  Ls' yc. 

500 

932 

y?? 

y  ?9 

H99 

999 

w 

/  “  -tofiL 

1CC0 

1S32 

997 

997 

9f7 

997 

9 "  -  Z>% 

COMMENTS 


°  AVERAGE  TEMPERATURE  READING  =  MEAN  OF  THE  TEMPERATURE  READINGS  FOR  THE  THERMO¬ 
COUPLE  CHANNELS 


0 


THE  CHANNEL  READINGS  MUST  AGREE  WITHIN  *  5°  F  OR  3 
ACCEPTABLE  TEMPERATURE  DIFFERNCE5 1.5  = 


°C 


(t 


(REF  TEMF^F  ♦  460)  -  (TEST  TEMP°F  +  460) 


(REF  TEMP°F  ♦  460) 


X100 


POSTTEST  DRY  GAS  METER  CALIBRATION  DATA  FORM  (VOST) 


SAMPLE  CALCULATIONS  FOR 
HYDROGEN  CHLORIDE  REMOVAL  EFFICIENCY 


Client:  RMA-SQI  Plant:  DENVER.  COLORADO 

Test  Number.  Run  1  Test  Date:  06-10-93 

Test  Location:  INCINERATOR  STACK  Test  Period:  0745-1041 

1.  Percent  chlorides  in  POHC’s  (Carbon  Tetrachloride,  Chlorobenzene). 

where: 

141 .83  =  Total  molecular  weight  of  chlorides  contained  in  carbon  tetrachloride 

153.84  =  Molecular  weight  of  carbon  tetrachloride 

35.45  =  Total  molecular  weight  of  chlorides  contained  in  chlorobenzene 

1 12.56  =  Molecular  weight  of  chlorobenzene 


141.83 

Rj  =  -  =  0.922  (or  92.2%  Cl) 

153.84 

35.45 

R2  =  -  =  0.315  (or  31.5%  Cl) 

112.56 


2.  Chloride  injection  rate,  lb/hr. 


=  POHCjnj  x  Rj 

=  POHCjjq  x  Rj 

IRi 

=  6.90  x  0.922  =  6.36 

IR2 

=  8.66x0.315  =  2.73 

where: 

POHCjjj! 

=  Injection  rate  of  carbon  tetrachloride 

POHCJN2 

=  Injection  rate  of  chlorobenzene 

23-M-93 
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3,  Total  input  of  chlorides  based  on  POHC  injection  rates,  Ib/hr. 


^ci 

—  TRX  +  IR2 

TCi 

=  6,36  +  2.73  =  9.09 

4.  Total  Hydrogen  Chloride  injection  rate,  lb/hr. 

Thci 

=  Ta  x  1.029 

Thci 

=  9.09x1.029  =  9.35 

where: 

1.029 

=  Conversion  factor  representing  the  ratio  of  the  molecular  weights 

of  HC1  to  Cl. 

5.  Hydrogen  Chloride  removal  efficiency,  %. 

RE 

Tjjd  -  PMRHC1 

=  -  x  100 

Thci 

RE 

9.35  -  0.1273 

=  -  x  100  =  98.64 

9.35 

where: 

PMRHa 

=  Hydrogen  Chloride  mass  emission  rate,  lb/hr. 

23-Jul-93 
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SAMPLE  CALCULATIONS  FOR 
PARTICULATE  ANION  TEST  (EPA  METHOD  5/26A) 


Client:  RMA-OSI  Plant:  DENVER.  COLORADO 

Test  Number  Run  1  Test  Date:  06-10-93 

Test  Location:  INCINERATOR  STACK  Test  Period:  0745-1041 


1.  Volume  of  dry  gas  sampled  at  standard  conditions  (68  deg  F,  29.92  in.  Hg),  dscf. 


Vm(std) 


deltH 

17.64  x  Y  x  Vm  x  ( Pb  + - ) 

13.6 

(Tm  +  460) 


Vm(std) 


1.600 

17.64  x  0.9923  x  87.391  x  (  24.79  + - ) 

13.6 

- =  70.385 

81.33  +  460 


Where: 


Vm(std) 

Vm 


Pb 

deltH 

Tm 

Y 

17.64 

13.6 


=  Volume  of  gas  sample  measured  by  the  dry  gas  meter, 

corrected  to  standard  conditions,  dscf. 

=  Volume  of  gas  sample  measured  by  the  dry  gas  meter 
at  meter  conditions,  dcf. 

=  Barometric  Pressure,  in  Hg. 

=  Average  pressure  drop  across  the  orifice  meter,  in  HjO. 

=  Average  dry  gas  meter  temperature ,  deg  F. 

=  Dry  gas  meter  calibration  factor. 

=  Factor  that  includes  ratio  of  standard  temperature 

(528  deg  R)  to  standard  pressure  (29.92  in.  Hg),  deg  R/in.  Hg. 

=  Specific  gravity  of  mercury. 


21-M-93 
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2.  Volume  of  water  vapor  in  the  gas  sample  corrected  to  standard  conditions,  scf. 


Vw(std) 

Vw(std) 

Where: 

Vw(std) 


Vwc 

Wwsg 

0.04707 


0.04715 


(0.04707  x  Vwc)  +  (0.04715  x  Wwsg) 

( 0.04707  x  2545.0 )  +  ( 0.04715  x  21.0 )  =  120.783 


Volume  of  water  vapor  in  the  gas  sample  corrected  to 
standard  conditions,  scf. 

Volume  of  liquid  condensed  in  impingers,  ml. 

Weight  of  water  vapor  collected  in  silica  gel,  g. 

Factor  which  includes  the  density  of  water 
(0.002201  lb/ml),  the  molecular  weight  of  water 
(18.0  lb/lb-mole),  the  ideal  gas  constant 
21.85  (in.  Hg)  (ftA3)/Ib-mole)(deg  R);  absolute 
temperature  at  standard  conditions  (528  deg  R),  absolute 
pressure  at  standard  conditions  (29.92  in.  Hg),  ftA3/ml. 

Factor  which  includes  the  molecular  weight  of  water 
(18.0  lb/lb-mole),  the  ideal  gas  constant 
21.85  (in.  Hg)  (ftA3)/lb-mole)(deg  R);  absolute 
temperature  at  standard  conditions  (528  deg  R),  absolute 
pressure  at  standard  conditions  (29.92  in.  Hg),  and 
453.6  g/lb,  ftA3/g. 


3.  Moisture  content 

Bws 

Bws 

Where: 

Bws 


Vw(std) 

Vw(std)  +  Vm(std) 

120.783 

- -  0.632 

120.783  +  70.385 


Proportion  of  water  vapor,  by  volume,  in  the  gas 
stream,  dimensionless. 


21-M-93 
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4.  Mole  fraction  of  dry  gas. 

Md  =  1  -  Bws 

Md  =  1-0.632  =  0.368 


Where: 

Md  =  Mole  fraction  of  dry  gas,  dimensionless. 

5.  Dry  molecular  weight  of  gas  stream,  Ib/lb-mole. 

MWd  =  (  0.440  x  %  C02 )  +  (  0.320  x  %  02 )  +  (  0.280  x  (%  N2  +  %  CO)  ) 

MWd  =  ( 0.440  x  10. 10 )  +  ( 0.320  x  3.40  )  +  (0.280  x  ( 86.50  +  0.00 )) 

=  29.75 

Where: 

MWd  =  Dry  molecular  weight ,  lb/lb-mole. 

%  C02  =  Percent  carbon  dioxide  by  volume,  dry  basis. 

%  02  =  Percent  oxygen  by  volume,  dry  basis. 

%  N2  =  Percent  nitrogen  by  volume,  dry  basis. 

%  CO  =  Percent  carbon  monoxide  by  volume,  dry  basis. 

0.440  =  Molecular  weight  of  carbon  dioxide,  divided  by  100. 

0.320  =  Molecular  weight  of  oxygen,  divided  by  100. 

0.280  =  Molecular  weight  of  nitrogen  or  carbon  monoxide, 

divided  by  100. 
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6.  Actual  molecular  weight  of  gas  stream  (wet  basis),  lb/lb-mole. 
MWs  =  ( MWd  x  Md )  +  ( 18  x  ( 1  -  Md  )) 

MWs  =  (29.75  x  0.368)  + 18  (1-0.368))  =  22.33 

Where: 

MWs  =  Molecular  weight  of  wet  gas,  lb/lb-mole. 

18  =  Molecular  weight  of  water,  lb/lb-mole. 


7.  Average  velocity  of  gas  stream  at  actual  conditions,  ft/sec. 

Ts  (avg) 

Vs  =  85.49  x  Cp  x  ((delt  p)M/2)avg  x  ( - y4/2 

PsxMWs 


Vs 

Where: 


643 

=  85.49  x  0.84  x  0.700269  x( - )M/2  =  54.23 

24.78  x  22.33 


Vs  =  Average  gas  stream  velocity,  ft/sec. 

(lb/lb-mole)(in.  Hg)*l/2 

85.49  =  Pitot  tube  constant,  ft/sec  x - 

(deg  R)(in  H20) 

Cp  =  Pitot  tube  coefficient,  dimensionless. 

Ts  =  Absolute  gas  stream  temperature,  deg  R  =  Ts,  deg  F  +  460. 

P(static) 

Ps  =  Absolute  gas  stack  pressure,  in.  Hg.  =  Pb  + - 

13.6 


delt  p  =  Velocity  head  of  stack,  in.  Yip. 
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8.  Average  gas  stream  volumetric  flowrate  at  actual  conditions,  wacf/hr. 


Qs(act) 

Qs(act) 

Where: 

Qs(act) 

As 


=  3,600  x  Vs  x  As 

=  3,600  x  54.23  x  9.62  =  1878388 

=  Volumetric  flowrate  of  wet  stack  gas  at  actual 
conditions,  wacf/hr. 

=  Cross-sectional  area  of  stack,  ftA2. 


9.  Average  gas  stream  dry  volumetric  flowrate  at  standard  conditions,  dscf/hr. 

Ps 

Qs(std)  =  17.64  x  Md  x - x  Qs(act) 

Ts 

24.78 

Qs(std)  =  17.64  x  0.368  x - x  1878388 

643 

=  469812 

Where: 

Qs(std)  =  Volumetric  flowrate  of  dry  stack  gas  at  standard 
conditions,  dscf/hr. 


10.  Isokinetic  variation  calculated  from  intermediate  values,  percent 


I 


I 


Where: 

I 

O 

Dn 

17.327 


17.327  x  Ts  x  Vm(std) 

Vs  x  O  x  Ps  x  Md  x  (Dn)A2 
17.327x643x70.385 

- =  100.30 

54.23  x  120  x  24.78  x  0.368  x  (0.363^2 


Percent  of  isokinetic  sampling. 

Total  sampling  time,  minutes. 

Diameter  of  nozzle,  inches. 

Factor  which  includes  standard  temperature  (528  deg  R), 
standard  pressure  (29.92  in.  Hg),  the  formula  for 
calculating  area  of  circle  DA2/4,  conversion  of  square 
feet  to  square  inches  (144),  conversion  of  seconds 
to  minutes  (60),  and  conversion  to  percent  (100), 

(in.  Hg)(inA2)(min) 

(deg  R)(ftA2)(sec) 
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11.  Particulate  Concentration,  gr/dscf. 

Mt 

Cl  =  15.432  x - 

Vm(std) 

0.11150 

Cl  =  15.432  x - 

70.385 

=  0.02445 

Where: 

Cl  =  Particulate  concentration,  gr/dscf. 

Mt  =  Total  weight  of  particulate  caught  by  train 

minus  the  particulate  caught  by  the  blank  train,  gms. 

15.432  =  Conversion  factor  from  gms  to  gr. 

12.  Particulate  Concentration,  gr/wscf. 

C2  =  Cl  x  Md 

C2  =  0.02445  x  0.368 

=  0.00900 

Where: 

C2  =  Particulate  concentration,  gr/wscf. 

13.  Particulate  Concentration,  gr/dscf  @12%  C02. 

12 

C3  =  Cl x - 

%co2 

12 

C3  =  Cl  x - 

10.1 

=  0.02905 

Where: 

C3  =  Particulate  concentration,  gr/dscf  @  12%  C02. 
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14.  Particulate  Concentration,  gr/dscf  @1%  02. 

21-7 

C4  =  Cl  x - 

21  -  %  02 

21-7 

C4  =  Cl  x - 

21  -  3.4 

=  0.01945 

Where: 

C4  =  Particulate  concentration,  gr/dscf  @  7%  02. 

21  =  Approximate  ambient  concentration  of  Oxygen. 

15.  Particulate  mass  emission  rate,  lbs/hr. 

PMRt  =  0.008571  x  Cl  x  Qs(std) 

PMRt  =  0.008571  x  0.02445  x  469812 

=  1.6407 

Where: 

PMRt  =  Particulate  mass  emission  rate,  lbs/hr. 

0.00857 1  =  Conversion  factor  relating  grains  to  pounds  (7,000) 

and  minutes  to  hours. 
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16.  Hydrogen  chloride  concentration,  Ibs/dscf. 


W(HCI)  x  2.2046  x  10*-6 

C1(HC1)  =  - 

Vm(std) 


8.6520  x  2.2046  xl0*-6 


C1(HC1) 

70.385 

C1(HC1) 

1.90E-03 

Where: 

W(HC1) 

Weight  of  hydrogen  chloride  collected  in  sample. 

C1(HC1) 

Hydrogen  chloride  concentration,  lbs/dscf. 

2.2046xl0*-6  = 

Conversion  factor  from  mg  to  lbs. 

17.  Hydrogen  chloride  concentration,  ppmv. 

385.35  x  10*6 

C2(HC1)  =  - xCl(HCl) 

MW 

385.35  x  10*6 

C2(HC1)  =  - x  0.00190 

36.45 

=  2.863 

Where: 

C2(HC1)  =  Concentration  of  HC1  in  stack  gas,  parts  per 

million  by  volume  (dry  basis). 

385.35  x  10*6  =  Conversion  factor  from  lbs/ppm. 

18.  Hydrogen  chloride  mass  emission  rate,  Ibs/hr. 

PMR(HC1)  =  Cl(HCI)  x  Qs(std) 

PMR(HC1)  =  0.00190  x  469812 

=  0.1273 

Where: 

PMR(HC1)  =  Hydrogen  chloride  mass  emission  rate,  lbs/hr. 
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SAMPLE  CALCULATIONS  FOR 
VOLATILE  ORGANIC  COMPOUNDS 


Client:  RMA  Plant:  DENVER.  CO 

Test  Number:  Run  1-1  Test  Date:  06-10-93 

Test  Location:  SOI  STACK  Test  Period:  0808-0828 


1.  Volume  of  dry  gas  sampled  at  standard  conditions  (68  °F,  29.92  in.  Hg),  dscf. 

delta  H 


Vm(std) 


17.64  x  Y  x  Vm  x  (  Pb  + - )  x  0.035316 

13.6 


(Tm  +  460) 


Vm(std) 


1.45 

17.64  x  0.9963  x  22.36  x  (  24.79  + - )  x  0.035316 

13.6 


81.95  +  460 


Where: 


Vm(std)  = 


Vm 

Pb 

delta  H 
T 

m 

Y 

17.64 

13.6 

0.035316  = 


Volume  of  gas  sample  measured  by  the  dry  gas  meter, 
corrected  to  standard  conditions,  dscf. 

Volume  of  gas  sample  measured  by  the  dry  gas  meter 
at  meter  conditions,  litres. 

Barometric  Pressure,  in  Hg. 

Average  pressure  drop  across  the  orifice  meter,  in  HjO. 

Average  dry  gas  meter  temperature ,  °F. 

Dry  gas  meter  calibration  factor 

Factor  that  includes  ratio  of  standard  temperature 
(528  °R)  to  standard  pressure  (29.92  in.  Hg),  °R/in.  Hg. 

Specific  gravity  of  mercury. 


Conversion  factor  from  liters  to  dcf. 


0.6376 
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2.  Carbon  Tetrachloride  concentration,  Ibs/dscf. 


Wx  2.2046  xlO-12 


Vm(std) 


17.5  x  2.2046  x  1012 


=  6.05E-11 

Where: 

W  =  Weight  of  Carbon  Tetrachloride  collected  in  sample  in  ng. 

Cj  =  Carbon  Tetrachloride  concentration,  lbs/dscf. 

2.2046xl0'12  =  Conversion  factor  from  ng  to  lbs. 

3.  Carbon  Tetrachloride  concentration,  ppmv. 

385.35  x  106 

C2  =  - xCl 

MW 

385.35  x  106 

C2  =  - x  6.05E-11 

153.82 

=  0.000152 

Where: 

C2  =  Concentration  of  Carbon  Tetrachloride  in  stack  gas,  parts  per 
million  by  volume  (dry  basis). 

385.35  x  106  =  Conversion  factor  from  lbs/ppm. 
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4.  Carbon  Tetrachloride  mass  emission  rate,  lbs/hr. 


PMR  = 

Cj  x  Qs(std)  x  60  min/hr 

PMR  = 

6.05E-1 1  x  7775x60 

= 

2.82E-05 

Where: 

PMR  = 

Carbon  Tetrachloride  mass  emission  rate,  lbs/hr. 

Qs(std)  = 

Volumetric  flowrate  of  stack  gas  at  standard 
conditions,  dscf/min. 
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SAMPLE  CALCULATIONS  FOR 
SEMI-VOLATILE  ORGANIC  COMPOUNDS 


Client:  RMA  -  SOI  Plant:  DENVER.  COLORADO 

Test  Number:  Run  1  Test  Date:  06-10-93 

Test  Location:  INCINERATOR  STACK  Test  Period:  0745-1501 


1.  Volume  of  dry  gas  sampled  at  standard  conditions  (68  °F,  29.92  in.  Hg),  dscf. 

delta  H 


17.64  x  Y  x  Vm  x  (  Pb  + - ) 

13.6 

Vm(std)  =  - 

(Tm  +  460) 


1.35 

17.64  x  0.9954  x  160.728  x  (  24.79  + - ) 

13.6 

Vm(std)  =  - =131.135 

75.65  +  460 


Where: 
Vm(std)  = 


Vm 

Pb 

delta  H 
T 

m 

Y 

17.64 

13.6 


Volume  of  gas  sample  measured  by  the  dry  gas  meter, 
corrected  to  standard  conditions,  dscf. 

Volume  of  gas  sample  measured  by  the  dry  gas  meter 
at  meter  conditions,  dcf. 

Barometric  Pressure,  in  Hg. 

Average  pressure  drop  across  the  orifice  meter,  in  1^0. 

Average  dry  gas  meter  temperature ,  °F. 

Dry  gas  meter  calibration  factor 

Factor  that  includes  ratio  of  standard  temperature 
(528  °R)  to  standard  pressure  (29.92  in.  Hg),  °R/in.  Hg. 

Specific  gravity  of  mercury. 
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2.  Volume  of  water  vapor  in  the  gas  sample  corrected  to  standard  conditions,  scf. 


Vw(std)  = 
Vw(std)  = 
Where: 
Vw(std)  = 

Vwc  = 

Wwsg  = 

0.04707 


0.04715 


3.  Moisture  content 

Bws  = 

Bws  = 

Where: 

Bws  = 


(0.04707  x  Vwc)  +  (0.04715  x  Wwsg) 

(  0.04707  x  4655.0 )  +  (  0.04715  x  48.0 )  =  221.374 


Volume  of  water  vapor  in  the  gas  sample  corrected  to 
standard  conditions,  scf. 

Volume  of  liquid  condensed  in  impingers,  ml. 

Weight  of  water  vapor  collected  in  silica  gel,  g. 

Factor  which  includes  the  density  of  water 
(0.002201  lb/ml),  the  molecular  weight  of  water 
(18.0  lb/lb-mole),  the  ideal  gas  constant 
21.85  (in.  Hg)  (ftA3)/lb-mole)(°R);  absolute 
temperature  at  standard  conditions  (528  °R),  absolute 
pressure  at  standard  conditions  (29.92  in.  Hg),  ftA3/ml. 

Factor  which  includes  the  molecular  weigth  of  water 
(18.0  Ib/lb-mole),  the  ideal  gas  constant 
21.85  (in.  Hg)  (ftA3)/H>-mole)CR);  absolute 
temperature  at  standard  conditions  (528  °R),  absolute 
pressure  at  standard  conditions  (29.92  in.  Hg),  and 
453.6  g/Ib,ftA3/g. 


Vw(std) 

Vw(std)  +  Vm(std) 

221.374 

- =  0.628 

221.374  +  131.135 


Proportion  of  water  vapor,  by  volum,  in  the  gas 
stream,  dimensionless. 
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4.  Mole  fraction  of  dry  gas. 


Md  =  1  -  Bws 

Md  =  1  -  0.628  =  0.372 

Where: 

Md  =  Mole  fraction  of  dry  gas,  dimensionless. 

5.  Dry  molecular  weight  of  gas  stream,  Ib/lb-mole. 

MWd  =  (  0.440  x  %  C02  )  +  ( 0.320  x  %  02  )  +  (  0.280  x  (%  N2  +  %  CO) ) 

MWd  =  (0.440  x  10.1 ) +  (0.320  x  3.4)  + (0.280  x(  86.5  +  0.0)) 

=  29.75 


Where: 

MWd 

= 

Dry  molecular  weight ,  lb/lb-mole. 

%co2 

= 

Percent  carbon  dioxide  by  volume,  dry  basis. 

%o2 

= 

Percent  oxygen  by  volume,  dry  basis. 

%n2 

= 

Percent  nitrogen  by  volume,  dry  basis. 

%co 

=r 

Percent  carbon  monoxide  by  volume,  dry  basis. 

0.440 

= 

Molecular  weight  of  carbon  dioxide,  divided  by  100 

0.320 

= 

Molecular  weight  of  oxygen,  divided  by  100 

0.280 

= 

Molecular  weight  of  nitrogen  or  carbon  monoxide, 
divided  by  100. 
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6.  Actual  molecular  weight  of  gas  stream  (wet  basis),  lb/lb-mole. 
MWs  =  ( MWd  xMd)  +  (18x(l  -  Md )) 

MWs  =  (29.75  x  0.372) +18  (1-0.372)  =  22.37 

Where: 

MWs  =  Molecular  weight  of  wet  gas,  lb/lb-mole. 

18  =  Molecular  weight  of  water,  lb/lb-mole. 


7.  Average  velocity  of  gas  stream  at  actual  conditions,  ft/sec. 

Ts  (avg) 


Vs  =  85.49  x  Cp  x  ((delta  p)Al/2)avg  x  ( - )M/2 

Ps  x  MWs 

644 

Vs  =  85.49  x  0.84  x  0.6803 1 1  x  ( - )Al/2  =  52.66 


24.79  x  22.37 

Where: 

Vs  =  Average  gas  stream  velocity,  ft/sec. 


85.49 


=  Pitot  tube  constant,  ft/sec  x 


(lb/lb-mole)(in.  Hg)Al/2 
(•RXinHp) 


Cp  =  Pitot  tube  coefficient,  dimensionless. 


Ts  =  Absolute  gas  stream  temperature,  'R  =  Ts,  *F  +  460. 


Ps 

delta  p 


P(static) 

Absolute  gas  stack  pressure,  in.  Hg.  =  Pb  + - 

13.6 

Velocity  head  of  stack,  in.  H20. 
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8.  Average  gas  stream  volumetric  flowrate  at  actual  conditions,  wacf/hr. 


Qs(act)  = 

3,600  x  Vs  x  As 

Qs(act)  = 

3,600  x  52.659  x  9.6211 

Where: 

1823913 

Qs(act)  = 

Volumetric  flowrate  of  wet  stack  gas  at  actual 
conditions,  wacf/hr. 

A* 

Cross-sectional  area  of  stack,  ftA2. 

3,600 

Conversion  factor  from  seconds  to  hours. 

9.  Average  gas  stream  dry  volumtric  flowrate  at  standard  conditions,  dscf/hr. 

Ps 

Qs(std)  =  17.64  x  Md  x - x  Qs(act) 

Ts 

24.79 

Qs(std)  =  17.64  x  0.372  x - x  1823913 

644 

=  460473 

Where: 

Qs(std)  =  Volumetric  flowrate  of  dry  stack  gas  at  standard 

conditions,  dscf/hr. 
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10.  Percent  of  Isokinetic  sampling. 


I 


I 


Where: 

I 

O 

Dn 

17.327 


17.327  x  Ts  x  Vm(std) 

VjXOxPjX  Md  x  (Dn)A2 
17.327  x  644x131.135 

- =  99.7 

52.66  x  240  x  24.79  x  22.372  x  (0.355/2 


Percent  of  isokinetic  sampling. 

Total  sampling  time,  minutes. 

Diameter  of  nozzle,  inches. 

Factor  which  includes  standard  temperature  (528  ”R), 
standard  pressure  (29.92  in.  Hg),  the  formula  for 
calculating  area  of  circle  DA2/4,  conversion  of  square 
feet  to  square  inches  (144),  conversion  of  seconds 
to  minutes  (60),  and  conversion  to  percent  (100), 

(in.  Hg)(inA2)(min) 

CR)(ftA2)(sec) 


11.  Diethylphthalate  concentration,  lbs/dscf. 


C, 


W  x  2.2046  x  10M2 


Vm(std) 


9  x  2.2046  x  10^9 

Cj  =  - 

131.135 
=  1.51E-13 


Where: 

W  =  Weight  of  Diethylphthalate  collected  in  sample  in  ug. 

Cj  =  Diethylphthalate  concentration,  lbs/dscf. 

2.2046xl0A-9  =  Conversion  factor  from  ug  to  lbs. 
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12.  Diethylphthalate  concentration,  ppbv. 


385.35  x  10*9 

C,  =  - x  C, 

MW 

385.35  x  10*9 

C2  =  - x  1.51E-13 

222.26 


=  2.62E-04 

Where: 

C2  =  Concentration  of  Diethylphthalate  in  stack  gas,  parts  per 
billion  by  volume  (dry  basis). 

385.35  x  10*9  =  Conversion  factor  from  lbs/ppm. 


13.  Diethylphthalate  mass  emission  rate,  lbs/hr. 
PMR  =  Cj  x  Qs(std) 

PMR  =  1.51E-13  x  460473 

=  6.97E-08 


Adhere: 

PMR  =  Diethylphthalate  mass  emission  rate,  Ibs/hr. 


14.  Diethylphthalate  concentration,  ug/dscm. 


C2  =  W  /  (  Vm(std)  x  0.02832) 

C2  =  9.0/(131.135x0.02832) 

=  2.42 

Where: 

C2  =  Diethylphthalate  concentration,  ug/dscm. 

0.02832  =  Conversion  factor  from  cubic  feet  to  cubic  meters. 


21-Jal-93 


aNsharctf\airtcam\smpcalcAncw\svoc.wk3 


SAMPLE  CALCULATIONS  FOR 
DIOXIN/FURAN  (EPA  METHOD  23) 


Client:  RMA 

Test  Number:  Run  1 

Test  Location:  SQI  STACK 


Plant:  DENVER.  CO 
Test  Date:  06-10-93 
Test  Period:  0745-1501 


1.  Volume  of  dry  gas  sampled  at  standard  conditions  (68  °F,  29.92  in.  Hg),  dscf. 

delta  H 


Vm(std) 


17.64  x  Y  x  Vm  x  (  Pb  + - ) 

13.6 


(Tm  +  460) 


Vm(std) 


1.42 

17.64  x  1.0100  x  168.721  x  (  24.79  + - ) 

13.6 

- =139.100 

77.97  +  460 


Where: 

Vm(std) 

Vm 

Pb 

delta  H 
T 

m 

Y 

17.64 

13.6 


Volume  of  gas  sample  measured  by  the  dry  gas  meter, 
corrected  to  standard  conditions,  dscf. 

Volume  of  gas  sample  measured  by  the  dry  gas  meter 
at  meter  conditions,  dcf. 

Barometric  Pressure,  in  Hg. 

Average  pressure  drop  across  the  orifice  meter,  in  HjO. 

Average  dry  gas  meter  temperature ,  *F. 

Dry  gas  meter  calibration  factor 

Factor  that  includes  ratio  of  standard  temperature 
(528  °R)  to  standard  pressure  (29.92  in.  Hg),  °R/in.  Hg. 

Specific  gravity  of  mercury. 
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2.  Volume  of  water  vapor  in  the  gas  sample  corrected  to  standard  conditions,  scf. 


Vw(std)  = 
Vw(std)  = 
Where: 
Vw(std)  = 

Vwc  = 

Wwsg  = 

0.04707 

0.04715 

3.  Moisture  content 

Bws  = 

Bws  = 

Where: 

Bws  = 


(0.04707  x  Vwc)  +  (0.04715  x  Wwsg) 

(  0.04707  x  4851.0  )  +  (  0.04715  x  41.0  )  =  230.270 


Volume  of  water  vapor  in  the  gas  sample  corrected  to 
standard  conditions,  scf. 

Volume  of  liquid  condensed  in  impingers,  ml. 

Weight  of  water  vapor  collected  in  silica  gel,  g. 

Factor  which  includes  the  density  of  water 
(0.002201  lb/ml),  the  molecular  weight  of  water 
(18.0  lb/lb-mole),  the  ideal  gas  constant 
21.85  (in.  Hg)  (ftA3)/Ib-mole)(°R);  absolute 
temperature  at  standard  conditions  (528  °R),  absolute 
pressure  at  standard  conditions  (29.92  in.  Hg),  ftA3/ml. 

Factor  which  includes  the  molecular  weigth  of  water 
(18.0  lb/lb-mole),  the  ideal  gas  constant 
21.85  (in.  Hg)  (ftA3)/lb-mole)('R);  absolute 
temperature  at  standard  conditions  (528  °R),  absolute 
pressure  at  standard  conditions  (29.92  in.  Hg),  and 
453.6  g/lb,  ftA3/g. 


Vw(std) 


Vw(std)  +  Vm(std) 

230.270 

- =  0.623 

230.270+139.100 


Proportion  of  water  vapor,  by  volume,  in  the  gas 
stream,  dimensionless. 
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4.  Mole  fraction  of  dry  gas. 

Md  =  1  -  Bws 

Md  =  1  -  0.623  =  0.377 

Where: 

Md  =  Mole  fraction  of  dry  gas,  dimensionless. 

5.  Dry  molecular  weight  of  gas  stream,  lb/lb-mole. 

MWd  =  ( 0.440  x  %  C02  )  +  ( 0.320  x  %  02  )  +  ( 0.280  x  (%  N2  +  %  CO) ) 

MWd  =  (  0.440  x  10. 1 )  +  (  0.320  x  3.4 )  +  (0.280  x  (  86.5  +  0.0  )) 

=  29.75 


Where: 

MWd 

= 

Dry  molecular  weight ,  lb/lb-mole. 

%C02 

= 

Percent  carbon  dioxide  by  volume,  dry  basis. 

%02 

= 

Percent  oxygen  by  volume,  dry  basis. 

%n2 

= 

Percent  nitrogen  by  volume,  dry  basis. 

%co 

= 

Percent  carbon  monoxide  by  volume,  dry  basis. 

0.440 

= 

Molecular  weight  of  carbon  dioxide,  divided  by  100 

0.320 

s 

Molecular  weight  of  oxygen,  divided  by  100 

0.280 

= 

Molecular  weight  of  nitrogen  and  carbon  monoxide, 
divided  by  100. 
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6.  Actual  molecular  weight  of  gas  stream  (wet  basis),  Ib/lb-mole. 

MWs  =  ( MWd  x  Md  )  +  (18x(l  -  Md )) 

MWs  =  (29.75x0.377)  + 18  (1-0.377)  =  22.43 

Where: 

MWs  =  Molecular  weight  of  wet  gas,  lb/lb-mole. 

18  =  Molecular  weight  of  water,  lb/lb-mole. 

7.  Average  velocity  of  gas  stream  at  actual  conditions,  ft/sec. 

Ts  (avg) 


Vs  =  85.49  x  Cp  x  ((delta  p)Al/2)avg  x  ( - y4/2 

PsxMWs 

644 

Vs  =  85.49  x  0.84  x  0.679440  x  ( - )Al/2  =  52.5 1 


24.79  x  22.43 

Where: 

Vs  =  Average  gas  stream  velocity,  ft/sec. 

(lb/lb-mole)(in.  Hg)Al/2 

85.49  =  Pitot  tube  constant,  ft/sec  x - 

('R)(in  H20) 

Cp  =  Pitot  tube  coefficient,  dimensionless. 

Ts  =  Absolute  gas  stream  temperature,  ‘R  =  Ts,  °F  +  460. 

P(static) 

Ps  =  Absolute  gas  stack  pressure,  in.  Hg.  =  Pb  + - 

13.6 

delta  p  =  Velocity  head  of  stack,  in.  HzO. 
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8.  Average  gas  stream  volumetric  flowrate  at  actual  conditions,  wacf/hr. 


Qs(act) 

= 

3,600  x  Vs  x  As 

Qs(act) 

= 

3,600x52.510x9.6210 

= 

1818724 

Where: 

Qs(act) 

= 

Volumetric  flowrate  of  wet  stack  gas  at  actual 
conditions,  wacf/hr. 

As 

= 

Cross-sectional  area  of  stack,  ftA2. 

3600 

= 

Conversion  factor  from  seconds  to  hours. 

9.  Average  gas  stream  dry  volumtric  flowrate  at  standard  conditions,  dscf/hr. 

Ps 

Qs(std)  =  17.64  x  Md  x - x  Qs(act) 

Ts 

24.79 

Qs(std)  =  17.64  x  0.377  x - x  1818724 

644 

=  465146 

Where: 

Qs(std)  =  Volumetric  flowrate  of  dry  stack  gas  at  standard 

conditions,  dscf/hr. 


21-M-93 


or\sharcd\airtcam\smpca]  cVk  wNdiox.  wk3 


I 


I 


Where: 

I 

O 

Dn 

17.327 


17.327  xTsxVm(std) 

Vs  x  O  x  Ps  x  Md  x  (Dn)A2 
17.327  x  644x139.100 

- =104.7 

52.51  x  240  x  24.79  x  22.426  x  (0.355^2 


Percent  of  isokinetic  sampling. 

Total  sampling  time,  minutes. 

Diameter  of  nozzle,  inches. 

Factor  which  includes  standard  temperature  (528  ’R), 
standard  pressure  (29.92  in.  Hg),  the  formula  for 
calculating  area  of  circle  DA2/4,  conversion  of  square 
feet  to  square  inches  (144),  conversion  of  seconds 
to  minutes  (60),  and  conversion  to  percent  (100), 

(in.  Hg)(inA2)(min) 

(*R)(ftA2)(sec) 


11. 2,3,7,8-TCDF  concentration,  Ibs/dscf. 


W  x  2.2046  x  10A-12 


Vm(std) 


Ci 


Where: 

W 


2.2046x10^12 


0.0200  x  2.2046  x  10A-12 
139.100 
3.17E-16 

Weight  of  2,3,7,8-TCDF  collected  in  sample  in  ng. 
2,3,7,8-TCDF  concentration,  lbs/dscf. 

Conversion  factor  from  ng  to  lbs. 
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12. 2,3,7,8-TCDF  concentration,  ng/dscm. 


21-J111-93 


^2 

^2 


Where: 


C2 

0.02832 


W/(Vm(std)x  0.02832) 

0.0200/(139.100  x  0.02832) 

0.0051 

2,3,7,8-TCDF  concentration,  ng/dscm. 

Conversion  factor  from  cubic  feet  to  cubic  meeters. 


13. 2,3,7,8-TCDF  mass  emission  rate,  lbs/hr. 


PMR  = 

Cj  x  Qs(std)  x  60  min/hr 

PMR  = 

3.17E-16  x  7752x60 

= 

1.47E-10 

Where: 

PMR  = 

2,3,7,8-TCDF  mass  emission  rate,  lbs/hr. 

<^\shajcd\airtcam\smpcal  cNocw\iiox.wk3 


SAMPLE  CALCULATIONS  FOR 
EPA  MULTI-METALS  METHOD 


Client:  RMA-SQI 

Test  Number:  Run  I 

Test  Location:  INCINERATOR  STACK 


Plant:DENVER.COLORADO 
Test  Date:  06-10-93 
Test  Period:  0745-1032 


1.  Volume  of  dry  gas  sampled  at  standard  conditions  (68  °F,  29.92  in.  Hg),  dscf. 

delta  H 

17.64  x  Y  x  Vm  x  (  Pb  + - ) 

13.6 

Vm(std)  =  - 

(Tm  +  460) 

1.75 

17.64  x  1.0010  x  91.757  x  ( 24.79  + - ) 

13.6 

Vm(std)  =  - -  74.974 

78.50  +  460 

Where: 

Vm(std)  =  Volume  of  gas  sample  measured  by  the  dry  gas  meter, 


Vm 


Pb 

delta  H 


Y 

17.64 


13.6 


corrected  to  standard  conditions,  dscf. 

=  Volume  of  gas  sample  measured  by  the  dry  gas  meter 
at  meter  conditions,  dcf. 

=  Barometric  Pressure,  in  Hg. 

=  Average  pressure  drop  across  the  orifice  meter,  in  HjO. 

=  Average  dry  gas  meter  temperature ,  *F. 

=  Dry  gas  meter  calibration  factor 

=  Factor  that  includes  ratio  of  standard  temperature 

(528  °R)  to  standard  pressure  (29.92  in.  Hg),  °R/in.  Hg. 

=  Specific  gravity  of  mercury. 
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2.  Volume  of  water  vapor  in  the  gas  sample  corrected  to  standard  conditions,  scf. 


Vw(std)  = 
Vw(std)  = 
Where: 
Vw(std)  = 

Vwc  = 
Wwsg  = 
0.04707 

0.04715 

3.  Moisture  content 

Bws  = 

Bws  = 

Where: 

Bws  = 


(0.04707  x  Vwc)  +  (0.04715  x  Wwsg) 

(  0.04707  x  2712.0 )  +  ( 0.04715  x  23.0 )  =  128.738 


Volume  of  water  vapor  in  the  gas  sample  corrected  to 
standard  conditions,  scf. 

Volume  of  liquid  condensed  in  impingers,  ml. 

Weight  of  water  vapor  collected  in  silica  gel,  g. 

Factor  which  includes  the  density  of  water 
(0.002201  lb/ml),  the  molecular  weight  of  water 
(18.0  lb/lb-mole),  the  ideal  gas  constant 
21.85  (in.  Hg)  (ftA3)/lb-mole)('>R);  absolute 
temperature  at  standard  conditions  (528  °R),  absolute 
pressure  at  standard  conditions  (29.92  in.  Hg),  ftA3/ml. 

Factor  which  includes  the  molecular  weight  of  water 
(18.0  lb/lb-mole),  the  ideal  gas  constant 
21.85  (in.  Hg)  (ftA3)/lb-mole)(*R);  absolute 
temperature  at  standard  conditions  (528  °R),  absolute 
pressure  at  standard  conditions  (29.92  in.  Hg),  and 
453.6  g/lb,  ftA3/g. 


Vw(std) 


Vw(std)  +  Vm(std) 

128.738 

- =  0.632 

128.738  +  74.974 


Proportion  of  water  vapor,  by  volume,  in  the  gas 
stream,  dimensionless. 
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4.  Mole  fraction  of  dry  gas. 


Md  =  1  -  Bws 

Md  =  1-0.632  =  0.368 

Where: 

Md  =  Mole  fraction  of  dry  gas,  dimensionless. 

5.  Dry  molecular  weight  of  gas  stream,  lb/lb-mole. 

MWd  =  (0.440x%C02)  +  (0.320x%02)  +  (0.280x(%N2  +  %CC))) 

MWd  =  (0.440  x  10.1 )  + (0.320  x  3.4)  + (0.280  x(  86.5  +  0.0)) 

=  29.75 

Where: 

MWd  =  Dry  molecular  weight ,  lb/lb-mole. 

%  C02  =  Percent  carbon  dioxide  by  volume,  dry  basis. 

%  02  =  Percent  oxygen  by  volume,  dry  basis. 

%  N2  =  Percent  nitrogen  by  volume,  dry  basis. 

%  CO  =  Percent  carbon  monoxide  by  volume,  dry  basis. 

0.440  =  Molecular  weight  of  carbon  dioxide,  divided  by  100 

0.320  =  Molecular  weight  of  oxygen,  divided  by  100 

0.280  =  Molecular  weight  of  nitrogen  or  carbon  monoxide, 

divided  by  100. 
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6.  Actual  molecular  weight  of  gas  stream  (wet  basis),  Ib/lb-mole. 


MWs  =  (  MWd  x  Md  )  +  (18x(l  -  Md )) 

MWs  =  (29.75  x  0.368) +18(1 -0.368)  =  22.33 

Where: 

MWs  =  Molecular  weight  of  wet  gas,  lb/lb-mole. 

18  =  Molecular  weight  of  water,  lb/lb-mole. 

7.  Average  velocity  of  gas  stream  at  actual  conditions,  ft/sec. 


Ts  (avg) 

Vs  =  85.49  x  Cp  x  ((delta  p)Al/2)avg  x  ( - )M/2 

Ps  x  MWs 

645 

Vs  =  85.49  x  0.84  x  0.700509  x( - )Al/2  =  54.30 


24.78  x  22.33 

Where: 

Vs  =  Average  gas  stream  velocity,  ft/sec. 

(lb/lb-inole)(in.  Hg)Al/2 

85.49  =  Pitot  tube  constant,  ft/sec  x - 

CR)(in  H20) 

Cp  =  Pitot  tube  coefficient,  dimensionless. 

Ts  =  Absolute  gas  stream  temperature,  'R  =  Ts,  *F  +  460. 

P(static) 

Ps  =  Absolute  gas  stack  pressure,  in.  Hg.  =  Pb  + - 

13.6 

delta  p  =  Velocity  head  of  stack,  in.  Kf). 
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8.  Average  gas  stream  volumetric  flowrate  at  actual  conditions,  wacf/hr. 

Qs(act)  =  3,600  x  Vs  x  As 

Qs(act)  =  3,600x54.300x9.6211 
=  1880745 

Where: 

Qs(act)  =  Volumetric  flowrate  of  wet  stack  gas  at  actual 
conditions,  wacf/hr. 

As  =  Cross-sectional  area  of  stack,  ftA2. 

3600  =  Conversion  factor  from  seconds  to  hours. 

9.  Average  gas  stream  dry  volumtric  flowrate  at  standard  conditions,  dscf/hr. 

Ps 

Qs(std)  =  17.64  x  Md  x - x  Qs(act) 

Ts 

24.78 

Qs(std)  =  17.64  x  0.368  x - x  1880745 

645 

=  469396 

Where: 

Qs(std)  =  Volumetric  flowrate  of  dry  stack  gas  at  standard 
conditions,  dscf/hr. 
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10.  Isokinetic  variation  calculated  from  intermediate  values,  percent 


I 


I 


Where: 


17.327  xTsxVm(std) 

Vs  x  O  x  Ps  x  Md  x  (Dn)A2 

17.327  x  645  x  74.974 

- =100.2 

54.30  x  120  x  24.78  x  22.325  x  (0.375^2 


I  =  Percent  of  isokinetic  sampling. 

O  =  Total  sampling  time,  minutes. 

Dn  =  Diameter  of  nozzle,  inches. 


17.327  =  Factor  which  includes  standard  temperature  (528  °R), 

standard  pressure  (29.92  in.  Hg),  the  formula  for 
calculating  area  of  circle  DA2/4,  conversion  of  square 
feet  to  square  inches  (144),  conversion  of  seconds 
to  minutes  (60),  and  conversion  to  percent  (100), 

(in.  Hg)(inA2)(min) 

CR)(ftA2)(sec) 
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11.  Lead  concentration,  ug/dscm. 


Cx  =  W  /  ( Vm(std)  x  0.02832) 

Cj  =  56.2500/(74.974  x  0.02832) 

=  26.4923 

Where: 

Ci  =  Lead  concentration,  ug/dscm. 

0.02832  =  Conversion  factor  from  cubic  feet  to  cubic  meters. 
W  =  Weight  of  lead  collected  in  sample,  ug 

12.Lead  concentration,  lb/dscf. 

Wx  2.2046x10^-9 

c2  =  - 

Vm(std) 


56.25  x  2.2046x10^-9 

c2  = 

74.974 


=  1.65E-09 

Where: 

C2  =  Concentraiton  of  lead,  lb/dscf. 

2.2046xl0A-9  =  Conversion  factor  from  ug  to  lbs. 

13.  Lead  mass  emission  rate,  Ibs/hr. 


PMR 

=  C2  x  Qs(std) 

PMR 

=  1.65  x  10^-9  x  7823 

=  7.76E-04 

Where: 

PMR 

=  Lead  mass  emission  rate,  lbs/hr. 
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SAMPLE  CALCULATIONS  FOR 
HEXAVALENT  CHROMIUM  TEST 


Client:  RMA-SOI  Plant:  DENVER.  COLORADO 

Test  Number:  Run  1  Test  Date:  06-10-93 

Test  Location:  INCINERATOR  STACK  Test  Period:  1130-1552 


1.  Volume  of  dry  gas  sampled  at  standard  conditions  (68  °F,  29.92  in.  Hg),  dscf. 

delta  H 

17.64  x  Y  x  Vm  x  ( Pb  + - ) 

13.6 


Vm 


(ad) 


(Tm  +  460) 


1.27250 

17.64  x  0.9923  x  79.721  x  (  24.79  + - ) 

13.6 

Vm(ad)  =  - =  63.388 

87.80  +  460 


Where: 

Vm(ad) 


Vm 

Pb 

delta  H 
T 

m 

Y 

17.64 

13.6 


Volume  of  gas  sample  measured  by  the  dry  gas  meter, 
corrected  to  standard  conditions,  dscf. 

Volume  of  gas  sample  measured  by  the  dry  gas  meter 
at  meter  conditions,  dcf. 

Barometric  Pressure,  in  Hg. 

Average  pressure  drop  across  the  orifice  meter,  in  Rfi. 

Average  dry  gas  meter  temperature ,  °F. 

Dry  gas  meter  calibration  factor. 

Factor  that  includes  ratio  of  standard  temperature 
(528  °R)  to  standard  pressure  (29.92  in.  Hg),  °R/in.  Hg. 

Specific  gravity  of  mercury. 
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2.  Volume  of  water  vapor  in  the  gas  sample  corrected  to  standard  conditions,  scf. 


Vw(std)  =  (0.04707  x  Vwc)  +  (0.04715  x  WWSR) 

Vw(std)  =  (  0.04707  x  2255.0  )  +  (  0.04715  x  58.0 )  =  108.878 

Where: 

Vw(std)  -  Volume  of  water  vapor  in  the  gas  sample  corrected  to 
standard  conditions,  scf. 

Vwc  =  Volume  of  liquid  condensed  in  impingers,  ml. 

=  Weight  of  water  vapor  collected  in  silica  gel,  g. 

0.04707  =  Factor  which  includes  the  density  of  water 

(0.002201  Ib/ml),  the  molecular  weight  of  water 
(18.0  lb/lb-mole),  the  ideal  gas  constant 
21.85  (in.  Hg)  (ft3)/lb-mole)(0R);  absolute 
temperature  at  standard  conditions  (528  °R),  absolute 
pressure  at  standard  conditions  (29.92  in.  Hg),  ft3/ml. 

0.04715  =  Factor  which  includes  the  molecular  weight  of  water 

(18.0  lb/lb-mole),  the  ideal  gas  constant 
21.85  (in.  Hg)  (ft3)/lb-mole)(0R);  absolute 
temperature  at  standard  conditions  (528  °R),  absolute 
pressure  at  standard  conditions  (29.92  in.  Hg),  and 
453.6  g/lb,ft3/g. 


Bws  =  Proportion  of  water  vapor,  by  volume,  in  the  gas 

stream,  dimensionless. 
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4.  Mole  fraction  of  dry  gas* 


Md  =  1-B„ 

=  1-0.632  =  0.368 

Where: 

Md  =  Mole  fraction  of  dry  gas,  dimensionless. 

5.  Dry  molecular  weight  of  gas  stream,  Ib/lb-mole. 

MWd  =  ( 0.440  x  %  C02  )  +  ( 0.320  x  %  02 )  +  ( 0.280  x  (%  N2  +  %  CO) ) 

MWd  =  ( 0.440  x  10.10  >  +  (0.320  x  3.40)  + (0.280  x(  86.50  +  0.00)) 

=  29.75 

Where: 

MWd  =  Dry  molecular  weight ,  lb/lb-mole. 

%  C02  =  Percent  carbon  dioxide  by  volume,  dry  basis. 

%02  =  Percent  oxygen  by  volume,  dry  basis. 

%  N2  =  Percent  nitrogen  by  volume,  dry  basis. 

%  CO  =  Percent  carbon  monoxide  by  volume,  dry  basis. 

0.440  =  Molecular  weight  of  carbon  dioxide,  divided  by  100. 

0.320  =  Molecular  weight  of  oxygen,  divided  by  100. 

0.280  =  Molecular  weight  of  nitrogen  or  carbon  monoxide, 

divided  by  100. 
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7. 
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.  Actual  molecular  weight  of  gas  stream  (wet  basis),  Ib/lb-mole. 


MWS 

= 

(  MWd  x  Md  )  +  (  18  x  (  1  -  Md  )) 

MWS 

= 

( 29.75  x  0.368 )  +  18  ( 1  -  0.368 ))  =  22.32 

Where: 

MWS 

= 

Molecular  weight  of  wet  gas,  Ib/lb-mole. 

18 

= 

Molecular  weight  of  water,  lb/lb-mole. 

Average  velocity  of  gas  stream  at  actual  conditions,  ft/sec. 

vs 

= 

T 

*  s(avg) 

85.49  x  Cp  x  ((delta  p)1/2)avR  x  ( . )1/2 

Ps  x  MWS 

vs 

= 

643 

85.49  x  0.84  x  0.649930  x  ( - )1/2  =  50.32 

24.77  x  22.32 

Where: 

vs 

= 

Average  gas  stream  velocity,  fl/sec. 

85.49 

= 

(lb/lb-mole)(in.  Hg)1/2 

Pitot  tube  constant,  ft/sec  x - 

(°R)(in  H20) 

cP 

= 

Pitot  tube  coefficient,  dimensionless. 

Ts 

= 

Absolute  gas  stream  temperature,  °R  =  Ts,  °F  +  460. 

Ps 

a 

p 

(static) 

Absolute  gas  stack  pressure,  in.  Hg.  =  Pb  + - 

13.6 

delta  p 

= 

Velocity  head  of  stack,  in.  HzO. 
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8.  Average  gas  stream  volumetric  flowrate  at  actual  conditions,  wacf/min. 


I 

CO 

O' 

=  60  x  Vs  x  Aj. 

QS(act) 

=  60x50.32x9.62 

=  29047 

Where: 

QS(act) 

=  Volumetric  flowrate  of  wet  stack  gas  at  actual 
conditions,  wacf/min. 

A, 

=  Cross-sectional  area  of  stack,  ft2. 

9.  Average  gas  stream  dry  volumetric  flowrate  at  standard  conditions,  dscf/min. 

Ps 

Qs(std)  =  17.64  x  Md  x  x  Qs(act) 

Ts 

24.77 

Qs(std)  =  17.64  x  0.368  x - x  29047 

643 

=  7266 

Where: 

Qs(std)  =  Volumetric  flowrate  of  dry  stack  gas  at  standard 

conditions,  dscf/min. 
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10.  Isokinetic  variation  calculated  from  intermediate  values,  percent 

17.327  xTsxVmW) 

I  =  - 

Vs  x  O  x  Ps  x  Md  x  (Dn)2 
17.327  x  643  x  63.388 

I  =  =102.36 

50.32  x  120  x  24.77  x  0.368  x  (0.354)2 

Where: 

I  =  Percent  of  isokinetic  sampling. 

O  =  Total  sampling  time,  minutes. 

Dn  =  Diameter  of  nozzle,  inches. 


17.327 


Factor  which  includes  standard  temperature  (528  °R), 
standard  pressure  (29.92  in.  Hg),  the  formula  for 
calculating  area  of  circle  Dn2/4,  conversion  of  square 
feet  to  square  inches  (144),  conversion  of  seconds 
to  minutes  (60),  and  conversion  to  percent  (100), 


(°R)(ft2)(sec) 


11.  Cr4*  Concentration,  ug/dscm. 

Ct 

Cj  =  35.31  X - 

Vm(std) 

0.3700 

Cj  =  35.31  x - 

63.388 

=  0.2061 

Where: 

Cj  =  Cr46  concentration,  ug/dscm. 

Ct  =  Total  Ct*6  catch,  ug. 

35.3 1  =  Conversion  factor  from  cubic  feet  to  cubic  meters. 
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12.  Cr4*  Concentration,  Ib/dscf. 


ct 

C2 

2.205E-9  x - 

Vm(std) 

0.3700 

^2 

— 

2.205E-9  x - 

63.388 

Where: 

“ 

1.29E-11 

c2 

= 

Cr*6  concentration,  Ib/dscf. 

ct 

= 

Total  Cr46  catch,  ug. 

2.205E-9 

= 

Conversion  factor  from  ug  to  lbs. 

Cr*6  mass  emission 

rate,  Ibs/hr. 

CMRj 

= 

C2  x  Qs(std) 

CMR, 

= 

0.000000000013  x  7266  x  60 

Where: 

5.61E-06 

60 

= 

Conversion  factor  from  Ibs/min  to  lbs/hr. 

CMR, 

= 

Cr46  mass  emission  rate,  lbs/hr. 

QS(std) 

= 

Volumetric  flowrate  of  dry  stack  gas  at  standard 
conditions,  dscf/min. 
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RMA  -  SQI 

DENVER,  COLORADO 
TRIAL  BURN  TEST  PROGRAM 

SUMMARY  OF  DIOXIN  AND  FURAN  TOXIC  EQUIVALENCY  FACTORS 


TEST  DATA 


Test  run  number 

1 

2 

3 

Test  location 

INCINERATOR  STACK 

Test  date 

06-10-93 

06-11-93 

06-12-93 

Test  time  period 

TE  FACTORS 

0745-1501 

0710-1258 

0756-1416 

TOXICITY  EQUIVALENCY  EMISSIONS,  Ib/hr 

(I-TEFs/89) 

2,3,7 ,8-TCDD 

1 

0 

0 

0 

1, 2,3,7, 8-PeCDD 

0.5 

0 

0 

0 

1,2,3,4,7,8-HxCDD 

0.1 

0 

0 

0 

1,2,3,6,7,8-HxCDD 

0.1 

0 

0 

0 

1,2,3,7,8,9-HxCDD 

0.1 

0 

0 

0 

1,2,3,4,6,7,8-HpCDD 

0.01 

1.5E-12 

0 

1.5E-12 

1,2,3,4,6,7,8,9-OCDD 

0.001 

Z9E-13 

Z2E-13 

5.1E-13 

Total  TCDD 

0 

0 

0 

0 

Total  PeCDD 

0 

0 

0 

0 

Total  HxCDD 

0 

0 

0 

0 

Total  HpCDD 

0 

0 

0 

0 

0 

0 

0 

2,3,7, 8-TCDF 

0.1 

1.5E-11 

1.5E-11 

0 

1,2,3,7,8-PeCDF 

0.05 

0 

0 

0 

2,3,4,7,8-PeCDF 

0.5 

0 

0 

0 

1 ,2,3,4,7,8-HxCDF 

0.1 

1.5E-11 

0 

0 

1,2,3, 6,7, 8-HxCDF 

0.1 

0 

0 

0 

1,2,3, 7,8, 9-HxCDF 

0.1 

0 

0 

0 

2,3, 4, 6, 7, 8-HxCDF 

0.1 

0 

1.5E-12 

0 

1 ,2,3,4,6,7,8-HpCDF 

0.01 

1.5E-12 

7.5E-13 

0 

1,2,3, 4, 7,8,9- HpCDF 

0.01 

0 

0 

0 

1 ,2,3,4,6,7,8,9-OCDF 

0.001 

0 

0 

0 

0 

0 

0 

Total  TCDF 

0 

0 

0 

0 

Total  PeCDF 

0 

0 

0 

0 

Total  HxCDF 

0 

0 

0 

0 

Total  HpCDF 

0 

0 

0 

0 

TOTAL  2,3,7,8-TCDD/TCDF  EQUIVALENTS,  lb/hr 

3.27E-11 

1.74E-11 

1.98E-12 

22-M-93 
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DENVER  COLORADO 
DRE  TEST  RESULTS 
BASED  ON  93%  POHC  PURITY 


DRE  TEST  RESULTS 

— 

— M— 

|  Carbon  Tetrachloride 

Feed  rate  lb/hr 

6.42 

8.05 

8.18 

Emission  rate  lb/hr 

ND<(8.26  x  10’5) 

8.98  x  10‘5 

ND<(8.92  x  10‘5) 

DRE  (%) 

>99.9987 

99.9989 

>99.9989 

|  Chlorobenzene  Jj 

Feed  rate  lb/hr 

8.05 

8.35 

'  8.18 

Emission  rate  lb/hr 

3.20  x  10’5 

ND<(8.58  x  10'5) 

ND<(8.71  x  10  s) 

DRE  (%) 

99.9996 

>99.9989 

>99.9989 

The  above  calculated  DRE  is  based  on  a  POHC  purity  of  93%  derived  from  the  actual  analyses 
of  samples  obtained  from  each  POHC.  The  DRE  is  calculated  as  follows: 

W  -  W 

DRE  =  _J? _ “  x  100 

W. 

in 

Where: 

Wj,,  =  POHC  mass  rate  in 

Woat  =  POHC  mass  rate  out  (stack  emissions) 
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